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HORIZONS 


The Systems Approach 
to Electronic Reliability 


Problems of reliability and quality in electronic 
design tend to be “systems” problems, rather than 
those of individual classes of components. The pro- 
gram for the 1954 Electronic Components Symposium 
is, therefore, being planned to reflect this thinking. 

Papers will attack the problem of reliability from 
several broad directions. For example, a complete 
session will be devoted to the relationship of ma- 
terials developments to components progress. This is 
a long-overdue acceptance of a fundamental premise 
that components design must necessarily begin at the 
materials level. 

Another session will deal with automation and the 
impact of such advanced production techniques on the 
development, fabrication, and application of com- 
ponent parts into the electronic systems. Still another 
session will examine “new frontiers in component de- 
velopment.” 

The program approach is a decided change from 
the conventional type where certain papers are de- 
voted to capacitors as such, others to resistors, still 
others to transformers and so on down the line with 
little or no attempt toward integration. 

The 1954 Symposium, under sponsorship of the 
AIEE, IRE, RETMA and the West Coast Electronics 
Manufacturers Association, with active participation 
of the U. S. Department of Defense and the National 
Bureau of Standards, is to be held May 4, 5, and 6, 
in Washington, D. C., at the Department of Interior 
auditorium. 


Electrical Studies 
of Thin Metallic Films 


Electrical properties of thin silver films were in- 
vestigated at the Ames Laboratory for the Atomic 
Energy Commission. The Hall coefficient and con- 
ductivity were measured by a d-c method and com- 
parisons were made with theoretical calculations. 
Measurements were made at liquid nitrogen, dry ice 
and acetone, and room temperatures. 
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Films studied were,from 150 to 1500 Angstroms in 
thickness and were deposited by evaporation at 
pressures below 10-2 microns. Inte rferometer method 
was utilized to measure film thickness. Purity of film 
was checked by electron diffraction and electron 
micrograph methods. A variation of Hall coefficient 
and conductivity with thickness was shown, but only 
qualitative agreement between theory and experiment 
was indicated. 

Complete details on the investigation are found in 
AEC Report ISC-215, available from the Office of 
Technical Services, Department of Commerce, Wash- 
ington 25, D.C., at 20¢ per copy. 


Dry-Disk Titanium 
Rectifier on the Way? 

Titanium rectifiers now in research stage are re- 
ported as “very promising’ by the Sarkes Tarzian, Inc., 
Rectifier Division. Specimens under aging tests for 
1000 hr have shown no evidence of decrease in output 
voltage. These rectifiers are operating at an ambient 
of 125 C. Efficiency and general characteristics are 
said to be of the same order as selenium rectifiers. 

The Tarzian research department emphasizes how- 
ever that the work is still quite developmental; neither 
sample nor pilot production is to be expected before 
1955. 


High-Frequency 
N-Type Transistor 


Stable operation at frequency ranges up to 70 mc 
is claimed for the new N-type “surface-barrier” trans- 
istor, developed by the Philco Research Laboratory. 
Not only is the frequency range higher than that of 
average transistors, but a new electrochemical pre- 
cision fabricating process is said to be adaptable to 
mass production. This transistor shows a departure 
from other types in that it contains only one form 
of germanium. 

A germanium crystal is etched to shape by means 
of a current passed through two jets of liquid indium 
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salt directed at the opposite sides of the crystal. After 
the surfaces had been etched to the desired thickness 
and shape, the polarity is suddenly reversed, the 
etching is arrested, and an electroplating process is 
set up by means of which indium metal electrodes are 
plated onto the crystal. The transistor assembly is 
then completed and a hermetically sealed metal case 
is provided. 

The etching process is said to be so precisely de- 
veloped that the thickness of the germanium crystal 
can be controlled within a tolerance of 10 millionths 
of an inch. 


Sic Transit 
AD-X2— 


Finis is written to the scientific cause celebre of 
1953 by the recently released “Report of the Com- 
mittee on Battery Additives of the National Academy 
of Sciences.” Addressed to Commerce Secretary Sin- 
clair Weeks, the report completely vindicates the Na- 
tional Bureau of Standards in its adverse evaluation 
of the battery additive AD-X2, and pays high tribute 
to the excellence of the work of the bureau . . . Ten 
outstanding scientists made up the committee, headed 
by Dr. Zay Jeffries, retired vice president, General 
Electric Company Chemical Division. 


Report on 
NBS Functions 


Importance of the National Bureau of Standards 
to the national welfare was emphasized in the report 
to the Secretary of Commerce by the special scientists’ 
committee set up to evaluate the present functions 
and operations of the bureau. This committee, known 
as the “Kelly Committee,” consisted primarily of 
representatives of the leading scientific and technical 
societies, and was headed by Dr. Mervin J. Kelly, 
Bell Telephone Laboratories, and representing the 
National Academy of Sciences. 

The complete report is an exhaustive 109-page an- 
alysis. It is the committee’s “considered judgment” 
that “our highly industrialized society requires a Bu- 
reau of Standards that is the finest that can be created. 
.. . By the very nature of its functions the Bureau's 
work must not be ‘reasonably good, it must be 
superior.” 

Among other recommendations, the committee ad- 
vocates: 

a. Higher level of activity in the basic programs. 

b. Modernization of facilities and increased space 
for basic programs. 

c. Transfer of weaponry projects to the Department 
of Defense. 

d. Continued use of the Bureau by Department of 
Defense and Atomic Energy Commission for non- 
weaponry science and technical aid. 

e. Continued and increased use of the Bureau by 
other agencies of Government in indicated areas of 
science and technology. 
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How Soon Magnetic 
Recording for Video? 


Recent public demonstration by RCA at its Prince- 
ton, N. J. laboratories again focuses attention on 
magnetic tape recording of television pictures. Com- 
pared to present kinescope methods, magnetic record- 
ing is seen offering superior picture quality plus 
simplicity and speed in operation. 

Final costs, too, are lower, since (1) the magnetic 
tape requires no processing before playback and (2) 
it may be erased and re-used. Comparative economies 
in favor of magnetic recording are seen as even 
greater for color video than for black and white. 

The recording principle is essentially the same as in 
audio applications, except that the electrical signals 
that are impressed as magnetic traces on the tape 
originate from the image patterns rather than from 
the sound patterns. Engineering problems, however, 
are said to be far more complex. For one thing, video 
signals are in megacycle range, against the usual 
audio range of 20 to 20,000 cycles. Secondly, the tape 
is required to carry not only video but associated 
sound signals. In color, the pictorial information is 
about twice as great as in black and white. 

The design problems therefore call for special high- 
frequency recording heads; outsize tape reels sufficient 
to carry a minimum of a 15-min program; special 
constant-speed transport systems; and special asso- 
ciated electronic circuits. 


Automaticity in 
**‘Lab” Equipment 


It may be just the fashion, or more likely it is due 
to actual performance and service needs, but the 
trend to automaticity is now strongly in evidence in 
the newer designs for laboratory equipment . . . Many 
instruments incorporating automatic controls and 
other automatic devices were exhibited at the recent 
24th Annual Exposition of Chemical Industries in 
Philadelphia. 


Capsule Notes on 
Research Reports 


“Tables of Coefficients for The Numerical Calcula- 
tion of Laplace Transforms,” have been made avail- 
able in a 36-page pamphlet by the National Bureau 
of Standards (Applied Mathematics Series 30). These 
tables are used in heat-conduction studies and in 
various phases of electrical engineering. Available from 
Superintendent of Documents, Government Printing 
Office, Washington 25, D.C., at 25¢ per copy. 

“Patents, Progress and Prosperity,” by William R. 
Ballard, adviser, Committee on Patents, National As- 
sociation of Manufacturers, serves to explain the 
fundamentals of the United States patent system. Re- 
quests for copies should be sent to NAM, 14 W. 49th 
St., New York 20. 


—A.E.J. 
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Electrical Manufactu ring 


EDITORIAL 


Challenge of ’54 


THE LONG TERM TREND of the manufacture 
of electrically operated machinery, equip- 
ment and appliances is steadily upward as 
witnessed by the doubling of electrical 
energy output every ten years. There is 
no wavering in projected increases in gen- 
erating capacity. Confidence in the future 
is based on a rising population with in- 
creased demand for consumer durables like 
home appliances, increased application of 
electric power and control in the factory, 
and a larger amount of expenditures for 
research and development. Manufacturers 
of electrically operated products continue 
to spend for product research and develop- 
ment a much greater percentage of their 
annual sales volume than the national aver- 
age for such relative expenditures. Military 
electronics is largely on a research basis 
and industry should benefit from the ac- 
celerated pace of component development. 

Yet as we enter the New Year, the eco- 
nomic signposts are confusing as to imme- 
diate direction. The uneasiness is perhaps 
best exemplified by the general tendency 
of manufacturers to work off inventories 
of raw materials and of their own finished 
products before making new commitments. 

It is generally conceded that 1954 will 
call for greater competitive effort. To in- 
crease sales, the tendency will be to reduce 
prices of consumer products, in addition 
to the obvious stimulant of new designs. 
Either way will call for greater engineering 
and design activity. 

With wage rates at an all-time high and 
no relaxation in the pressure to push wages 
and benefits still higher, the only solution 
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to the cost problem appears to be to reduce 
the labor content in the product. A corol- 
lary is reduction of the number of models 
in a line in order to increase the produc- 
tion volume of individual parts processed. 
This step justifies the heavier investment 
in special-purpose machinery and _ tooling 
that leads to lower unit costs. 

More than ever, emphasis will have to 
be placed on design for production. Design 
engineers will have to work more closely 
with tool engineers, particularly as produc- 
tion becomes more automatic. This goal 
calls for the design of parts not only to be 
more readily stamped or machined, but 
also to be more readily assembled. En- 
gineers will have to take a fresh look at 
such problems and come up with answers 
comparable to the substitution of printed 
circuits for hand soldered wiring. 

Costwise, each step in the manufacturing 
process of a part will have to be challenged 
from the point of view of the value it con- 
tributes to product performance. Questions 
to be answered are: Is the cost of a part 
proportionate to its usefulness? Will a 
cheaper part do? Is there a better com- 
ponent available? Can the part be made 
at less cost without sacrificing quality? Can 
it be purchased at less cost than it can be 
manufactured? 

It follows that the necessity of reducing 
labor content should stimulate the develop- 
ment of automatic production machinery 
and overall process control systems. Here 
first cost is secondary to unit cost and 
justifies increased expenditures for auto- 
maticity. 
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Thyratron Control 
Of Air Pistons 


The opposed rams of the Chambersburg Impacter must meet with exactly 


equal momentum at a precisely located plane in space. To achieve these 


conditions, electronic circuits operating through solenoid valves control 


the timing and distribution of air pulses to the ram cylinders. 


Robert L. Alcorn, Jr., Research Engineer 
CHAMBERSBURG ENGINEERING COMPANY 


IMPACTING is the name given to a new type of metal- 
working process that makes possible automatic pro- 
duction of drop forgings. In contrast to the conven- 
tional forging method which makes use of a hammer 
that is dropped from above onto a stationary anvil, 
the Cecomatic Impacter, Fig. 1, employs two _hori- 
zontally-opposed air pistons or rams. The stock to be 
forged is supported in space midway between the 
two rams. Under electrical control, high pressure air 
is admitted to the power cylinders, causing the rams 
to move into the stock at high speed. The rams, which 
carry mating dies, meet the stock at precisely the 
same moment. The energy of the forging blow is 
absorbed in the stock. 

The Chambersburg Engineering Company is _ re- 
sponsible for the development of the Impacting proc- 
ess. The basic advantage of the system is attributed 
to the physical law which states that when two in- 
elastic bodies of equal mass traveling toward each 
other at like speed collide, both bodies come to rest 
with complete absorption of energy. In practice, this 
law enables the Impacter to perform forging opera- 
tions with negligible vibration and with less energy 
input than required by conventional forging hammers. 
These advantages lift the restrictions on size of forg- 
ing machines. Present estimates indicate that it will 
be possible to build machines delivering as much as 
3 million ft-lb of energy. Heretofore, the maximum 
rating of forging equipment was limited to approxi- 
mately 500,000 ft-lb. 

An important benefit of the new method is the 
manner in which it is adaptable to automatic produc- 
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FIG. 1 (Facing page)—Continuous, automatic pro- 
duction of forged parts is possible with above equip- 
ment, consisting of furnace(1), two impacters(4) (5) 
and indexing conveyor(6). Stock is heated, rough- 
forged, finish-forged and trimmed in the straight- 
line process. 


FIG. 2—Condition of pneumatic system as impellers 
begin the impacting stroke. Function of motor- 
operated centering valve is to control the plane of 


impact of the impellers. 


FIG. 3—For return of impellers, control valve No. 2 
directs air to the pressure-shifted return valves. The 
spools in these valves move, blocking the exhaust 
ports and admitting return air to the cylinders. 


tion techniques. In conventional forging processes, 
stock is placed manually onto the anvil die and is 
forged by the falling ram and die. The metal is not 
worked equally on both sides and there is a great 
deal of heat lost through the anvil die. With the im- 
pacter, continuous repetitive forging is practical. 
Blanks can be fed into the space between the rams 
on conveyor lines. Under automatic control, the con- 
veyor moves the stock into position, holds it stationary 
tor the forging blow or blows, then discharges the 
forged piece and indexes the next blank into striking 
position. A photoelectric cell is used to indicate to 
the electronic control circuits of the machine when a 
piece is correctly positioned for forging. Stock manip- 
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ulation in multiple die im- 
pressions is practical. 


Pneumatic Circuits. The 
two horizontal rams oper- 
ate in double-acting pneu- 
matic cylinders. High pres- 
sure air drives the opposed 
pistons in for the impact 
and returns them to the re- 
tracted position. The prin- 
ciple employed in the im- 
pacter (complete absorption 
of equal and opposite forces) 
makes it necessary to use like 
masses in the rams and their 
dies and to move them si- 
multaneously at identical 
speeds so that they will re- 
peatedly strike in the same 
plane of impact. The control 
of movement of the rams is 
accomplished through an 
electronic timer which 
causes the opening and clos- 
ing of inlet and _ exhaust 
valves at the proper time 
and for the needed intervals. 
The velocity of the rams is 
regulated by two means. 
One involves the duration 
of valve openings and the 
other is the variation of air 
line pressure through a re- 
ducing valve. 


There are three distinct 
air systems in the machine— 
control, striking and return. 
Split-second timing of each 
is essential. This is accom- 
plished by interlocking air 
and electrical systems so that 
an electrical signal causes 
the impellers to strike a 
blow and return. For strik- 
ing, Fig. 2, a timed signal 
from the control panel actu- 
ates solenoid control valve 
No. 1, admitting control air 
to the pilot-operated main 
valves. Thus, the main valves 
are shifted to the inlet posi- 
tion for the preset time in- 
terval and striking air enters 
the cylinders behind the im- 
peller heads. The rod ends 
of the cylinders are vented 
by means of the return 
valves. 


Fig. 3 shows the condition 
of the system when the im- 
pellers are being retracted. 
The solenoid of control 
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valve No. 2 has been energized, directing control 
air to the pilot-operated return valves. Return air 
is admitted to the rod ends of the cylinders while 
the blind ends have been opened to exhaust through 
the main valves. The latter as well as control valve 
No. 1 are spring-return valves. As soon as the elec- 
trical circuit to control valve No. 1 is broken, it 
shifts to the vent position. This removes control air 
trom the main valves, allowing them to return to their 
exhaust positions. 

For setting-up purposes, additional controls are pro- 
vided to permit inching of either impeller. Pressing 
the inch button on the control panel causes control 
valve No. 1 to shift, allowing pilot air to open the 
main valves. Now, when either inching valve is 
opened, pilot air flows to the blind end of the corre- 
sponding cylinder. The impeller operated by this 
cylinder moves in slowly to the desired position. 
After adjustments are made the impellers may be 
returned to the ready position by action of the return 
air system, which is actuated by a pushbutton on the 
control panel. 


Timing Circuits. Cyclic operation of the impacter 
is under the control of a motor-driven timer, Fig. 4, 
carrying three cam switches. One of the main func- 
tions of this timer is to initiate each forging action 
by triggering the release of striking air into the cylin- 
ders. However, because short intervals and extreme 
accuracies are involved, the cam switches do not 
control the length of time that the cylinders are open 
to high pressure air. After the release of air is started 
by the cam timer, interval control is turned over to 
an electronic timing circuit. Customarily, the striking 
interval ranges between 2 and 8 cycles of a 60-cps 
timing wave. 

The impacter circuit in Fig. 4, is conditioned for 
repetitive operation by pressing the start pushbutton. 
This energizes the magnetic contactor, which is then 
locked-in by means of the holding contacts M-4. The 
timer motor is energized to open and close the various 
contacts in proper sequence. Timer contacts A close 
to transmit a starting signal to the electronic timer. 
The latter in turn regulates the energizing pulse de- 
livered to the control valve No. 1. After contacts A 
have been reopened, contacts B close to energize 
directly control valve No. 2, opening both cylinders 
to exhaust. A third set of contacts at C on the motor- 
driven timer brings the automatic centering circuit 
into operation at the proper time during each cycle. 


Control of Forging Pressures. The momentum of 
the rams at impact is determined by the pressure of 
air within the cylinders and the length of time the 
pressurized air is allowed to act during each power 
stroke of the rams. It is seen, therefore, that precise 
timing of the pulses of striking air is essential if forg- 
ing pressure is to remain constant at the selected 
value during a long run of repetitive forging opera- 
tions. The means chosen to achieve accurate impulse 
timing is an electronic circuit. The output of this 
circuit energizes the solenoid control valve which 
supplies pilot air to the main valves of the forging 
cylinders. 


The impulse timer used in the impacter is a modi- 
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fied Westinghouse resistance welding control. As may 
be seen in the circuit diagram, Fig. 5, the timer com- 
prises a start tube, a stop tube, a bias-providing tube 
and a pair of controlled power tubes. All of the tubes 
are thyratrons with the exception of the bias tube, 
which is a double diode rectifier. Power tubes A and 
B constitute a lead and follow combination, A being 
the lead tube and B the follow tube. Capacitor C1 
is a timing capacitor, the charging of which deter- 
mines the time duration of the output impulse. Relays 
A and B are provided to control the timer. These 
relays and the several transformers shown with their 
primary windings unconnected are energized from the 
power supply line. The connections are omitted for 
simplicity of illustration. 

In the inoperative state of the timer, all of the 
thyratrons are non-conducting because negative po- 
tentials are applied to their control grids. Capacitor 
Cl is fully discharged through resistor RI, which is 
connected across the condenser through the normally 
closed contacts of relay A. The timer is conditioned 
tor operation by depressing the start pushbutton, 
energizing relay B. Action of this relay closes a pair 
of holding contacts as well as the contacts leading to 
the solenoid of the control valve. However, since the 
power tubes are non-conducting, the solenoid remains 
de-energized. A lamp indicates when the relay is 
energized and the timer is standing by. 


Start of Timing Period 


The output pulse of the timer is initiated by a signal 
from a pair of cam-operated contacts on the motor- 
driven switch. As soon as these contacts are closed, 
relay A is energized. This relay opens the discharge 
circuit for capacitor Cl and simultaneously closes a 
pair of contacts in the control grid circuit of the start 
tube, increasing the grid voltage and causing that tube 
to fire. This permits charging of capacitor C1 through 
one side of the rectifier tube and also transmits a 
triggering voltage to power tube A. When this tube 
fires, power tube B is caused to conduct also. With 
both tubes conducting, the solenoid of the control 
valve is energized. 

The stop tube in the meantime remains non-con- 
ducting because of the d-c bias on its control grid. 
When the voltage on CI rises to a value about equal 
to this bias, the stop tube fires. This reduces the volt- 
age on the control grid of tube A, thereby stopping 
conduction of both power tubes. The control valve 
solenoid is de-energized, cutting off the supply of 
striking air to the ram cylinders. When the motor- 
driven cam switch opens, relay A is de-energized and 
the timer is reset, ready for the next cycle. 

In addition to maintaining accurately the impact 
forces between the rams, the electronic timer provides 
a convenient method of adjusting these forces to any 
desired value within the range of the impacter. The 
charging rate of CI is controlled by means of poten- 
tiometer PI. Since the rate of charge of the capacitor 
determines the time during which operating air is fed 
to the rams, the adjustment of the potentiometer sets 
the intensity of the forging blow with great accuracy. 
The electronic timer makes possible extremely short 
timing intervals. These may be as brief as the time 
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FIG. 4 (Right) — Main con- 60-cycle 
trol circuit for the impacter. supply 
Cyclic forging operations are 
initiated by the motor-driven 
timer. 
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FIG. 5 (Below) — Thyratron 
timing circuit regulates the 
duration of pulses of striking 
air. This control function in- 4. 
volves such short periods and 
requires such great precision 
that cam and switch mechan- 
isms would not be satisfactory. 
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required for 2 cycles of the 60-cycle line voltage. The 
maximum interval is about 8 cycles. 

A second potentiometer P2 is included for the pur- 
pose of power factor adjustment. Since the solenoid 
of the contro] valve is inductive, the length of time 
that it is energized depends on the point of the voltage 
wave at which the circuit is made and broken. The 
energizing voltage and current waves, of course, do 
not coincide but are displaced according to the power 
factor of the solenoid. Potentiometer P2 enables ad- 
justment of moment of the application of voltage to 
match the power factor of the solenoid. P2 carries 
d-c current from the main transformer via a selenium 
rectifier. Part of the d-c drop across P2 is picked off 
and used to bias the grid of power tube A. Varying 
this bias by changing the setting of P2, alters the fir- 
ing angle of the power tubes. The tubes can be made 
to fire sooner to compensate for the delay in current 
build-up caused by the solenoid inductance. 


Automatic Centering. To maintain the exact balance 
of forces in every succeeding operation, it is necessary 
that the forging hammers meet at a certain point in 
space. At the same time, however, there are many 
factors that tend to shift the plane of contact regard- 
less of how carefully it is established during the set-up 
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d FIG. 6 (Left) — Diagram of 
pneumatic apparatus shows lo- 
cation of centering valve with 
relation to other devices. Spool 
of centering valve adjusts the 
proportioning of air to the im- 
pacter cylinders. 

Reversible 

motor 


To valve 
of other 
cylinder 


Control valve 


No.1 


stage. Thus, an automatic centering system is essen- 
tial for accurate, high-speed repetitive forging. Cen- 
tering is accomplished by means of a motor-driven 
differential valve, Fig. 6. This valve has two outlets, 
one leading to the pilot port of the main valve of the 
left-hand cylinder and the second outlet leading to 
the pilot port of the main valve of the right-hand 
cylinder. Control air entering the single inlet port of 
the differential valve is proportioned to the two main 
valves in accordance with the setting of the spool of 
this valve. 

Should the plane of impact shift slightly to either 
side of dead center, the condition can be corrected 
by throttling somewhat the flow of striking air to one 
of the cylinders while simultaneously increasing the 
supply of striking air to the other. This precisely is 
the function of the differential valve. When its rotor 
is in the neutral position, control air is distributed 
equally to the main valves, which are thus opened 
an identical amount. Rotating the spool of the dif- 
ferential valve changes this distribution and, in turn, 
the opening of the main valves. 

The plane of impact is shifted to the right or left, 
as required, by rotating the valve rotor in the clock- 
wise or counterclockwise direction. The valve is motor 
driven through a gear reduction and a crank and link- 
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age arrangement. Operation of the motor is dependent 
on signals from the automatic centering control cir- 
cuit, Fig. 7. The input to this circuit is provided by 
a pair of position-sensing transducers mounted on a 
common bracket which spans the space between the 
ram cylinders. The sensing devices are reactors which 
comprise a coil and a permanent magnet core. The 
reactor is completely enclosed except for one end of 
the core which extends below the housing. 

The exposed end of each core is precisely located 
slightly above the path of travel of the associated ram. 
Its position is such that the magnetic field of the core 
magnet is affected only if the associated ram exceeds 
the desired length of travel. When the plane of impact 
shifts because of unbalanced operation of the rams 
one of the rams overshoots dead-center and causes a 
substantial change in the magnetic field of the cor- 
responding reactor core. This change sets up a voltage 
surge in the coil which is transmitted to the centering 
control circuit as a pulse. 

Operating voltages for the two thyratrons in the 
centering circuit, Fig. 7, are supplied by a conven- 
tional full-wave rectifier. The anodes of the thyratrons 
are connected through separate indicating lamps and 
a cam-operated switch to a tap on one of the load 
resistors. The switch is operated in synchronism with 
the forging cycles since its cam is part of the main 
motor-driven switch unit. The thyratron cathodes are 
ted from a point on the second load resistor. Thus, 
each time the cam switch closes, the anodes are at a 
predetermined positive d-c voltage relative to the 
cathodes. The control grid circuit of thyratron A ex- 
tends through a resistor and the coil of one of the 
position-sensing devices to ground. Similarly, the grid 
circuit of thyratron B includes a resistor, bypass ca- 
pacitor and the coil of the other transducer. 
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Normally, the control grids are sufficiently negative 
to prevent firing of the thyratrons. But, when a voltage 
surge is produced in either of the transducers, the 
grid of the associated thyratron is driven in the posi- 
tive direction. At this point, the thyratron conducts 
providing the cam-operated switch is closed. The cen- 
tering valve motor is energized under the control of 
relays A and B. The coils of these relays are in the 
anode circuits of the thyratrons in parallel with the 
indicating lamps. The motor is a reversible single- 
phase motor having a start winding and a run winding. 

If the operating rams are balanced during a par- 
ticular operation, the centering circuit is inactive. 
However, if one of the rams should overshoot the 
center plane, a pulse from the affected transducer 
causes the corresponding thyratron to conduct. This 
in turn causes an indicating lamp to light and ener- 
gizes one of the relays. The closing of the relay con- 
tacts completes the circuit to the valve motor, which 
then rotates in such a direction to make the necessary 
corrective adjustment in the air distribution to the 
ram cylinders. In actual practice, the closure time of 
the cam switch is short. Thus, in case of unbalance, 
only slight adjustment is made at each stroke. This 
prevents any tendency of the system to hunt. © 0 0 





Electro-Hydraulic Control 


Ten recent articles on the integration of electrical 
and hydraulic or pneumatic control systems have 
been reprinted in the new 56-page Design Com- 
pendium, “Electro-Hydraulic Control.” For a 
review of the contents and ordering information 
see page 246 in this issue. 
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Research Progress in 


Dieleetries—1953 


A report on electrical degradation and breakdown; high-temperature 


problems; studies in ferroelectrics; proposals for functional temperature 


classifications. The seventh consecutive annual first-hand 


review of the Conference on Electrical Insulation. 


Alex. E. Javitz, Special Features Editor 
ELECTRICAL MANUFACTURING 


FIvE TRENDS were clear during the three-day 22nd An- 
nual Meeting of the Conference on Electrical Insula- 
tion (1)* at Pocono Manor, Pa., October 19-21, 1953: 


1. A greater emphasis on fundamental research than 
in previous years. 

2. A plateau in the development of new classes of 
materials, as evidenced by an absence of papers dis- 
closing any materials not previously known. 

3. An intense probing into the characteristics and 
application possibilities of the materials already in 
hand—a desire to consolidate and exploit the advances 
in materials gained over the recent few years. 

4. A concentration of interest on workable func- 
tional thermal classifications for insulating materials 
correlated to service conditions. 

5. Acceptance of ferroelectrics in the dielectric field. 


A good index to current interests is provided in the 
subject headings for the various conference sessions. 
The papers proper were grouped as follows: Electrical 
Degradation and Breakdown; Chemical Deterioration 
of Dielectrics; High-Temperature Problems; Ceramics 
and Crystals; and Theory and General. 

Round-table discussions again were a feature, as in 
the past few years. The greatest participation was 
shown in the discussions on Temperature Classifica- 
tions and on Standards and Test Methods. A summary 
of the comments appears in Tables I and II, respec- 
tively. 

Data covering the dielectric properties of Teflon 
from room temperature to 314 C and from frequencies 
of 10? to 10° cps were presented by A. H. Scott, repre- 
senting work done at the National Bureau of Standards 
by Paul Ehrlich, now at Harvard University. Both 





*Italic numerals in parentheses apply to cited references at end of article. 
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dielectric constant and dissipation factor were meas- 
ured at the frequencies stated and over the tempera- 
ture range given. The upper limit is just below the first 
order transition point for Teflon occurring at 327 C. 
D-c conductivity measurements were made over the 
same temperature range. Results show that the dielec- 
tric constant decreases to some extent with increasing 
temperature. The relation between the thermal expan- 
sion coefficient and the temperature coefficient of the 
dielectric constant roughly bears out theoretical pre- 
dictions as developed by the Clausius-Mosotti equa- 
tion. At all temperatures, the values of dissipation 
factor and d-c conductivity are quite low. They are 
less than 2 x 10-4 and less than 10-'° mho/cm respec- 
tively. The dielectric constant was shown to be inde- 
pendent of frequency at all temperatures. (See Fig. 1. ) 

Mr. Ehrlich’s studies were quantitative; previous 
work was on a qualitative basis. For the purpose of 
the quantitative work, it was necessary to design a 
loss-free micrometer sample holder with special char- 
acteristics. (A description appears with Fig. 2.) 

Measurements of dielectric constant and dissipation 
factor were made by means of a substitution method. 
Changes in capacitance of sample with temperature 
were followed by balancing with the internal bridge 
capacitor connected in parallel with the sample holder. 

Since Teflon exhibits drastic dimensional changes 
when reheated, the samples tested were suitably con- 
ditioned at temperatures above the 327-C transition 
point. Results were apparently satisfactory. For maxi- 
mum accuracy it was felt essential to apply secondary 
electrodes to the samples. Evaporated gold was found 
to be most satisfactory. 

F. A. Muller, Federal Telecommunications Labora- 
tories, reported for himself and A. J. Warner (now 
with Standard Telephones and Cables, Ltd., London ) 
their investigation of the dielectric behavior of 
polymonochloritrifluoroethylene-insulated wires. (Al- 
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though the tests were performed on Kellogg’s Kel-F, 
it may be assumed that the same conclusions apply 
to Bakelite’s Fluorothene.) Back of the investigation 
were problems faced by the Signal Corps in hookup 
wire insulated with vinyl compounds: (1) Under 
“hot” operating conditions, vinyl plasticizer showed 
a tendency to volatilize and contaminate other nearby 
electrical components; (2) vinyl insulation had a 
temperature limitation; (3) a higher dielectric 
strength was desirable. The use of Kel-F insulation 
(which among other advantages contains no volatile 
plasticizer) overcame these problems. Here are the 
salient points in the report: 

1. Electrical loss characteristics of Kel-F are good, 
with the 60 cps dissipation factor about one-fifth that 
of a plasticized polyvinylchloride. When held at 200 
C for 2 hr, the dissipation factor falls to 0.6 of its 
original value. This effect appears to be connected 
with crystallization of the material. It has also been 
noticed in apparent d-c conductivity versus time on 
polarization curves. 

2. Short-time dielectric strength using 1 kv per sec 
rate of rise at 60 cps is such that only 1 per cent of 
2-ft long samples of No. 16 AWG stranded wire cov- 
ered with a 0.011 in. thick Kel-F extrusion will break 
down at 10.4 kv and 50 per cent of such samples will 
withstand 20 kv. For 100-ft long samples, the corre- 
sponding figures are 1 per cent at 6.6 kv and 50 per 
cent at 10.7 kv. 


JANUARY 1954 


FIG. 1(Below)—Average values for dielectric constant of Teflon as a fune- 
tion of temperature, valid over the entire frequency range between 10? and 
10° eps. Reom temperature values of 2.000 have been assumed for each 
sample for more accurate reproducibility of the temperature runs. Values 
have been obtained by merely adding or subtracting a small constant cor- 
rection from the experimental points. Reproducibility is shown to be satis- 
factory. Samples A and B were cut from different sections of a molded 
rod. Sample B was re-annealed to provide Sample C. Sample D was ma- 
chined from a disk molded separately from a different lot than the rod. 
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FIG. 2. (Right)—Specimen holder designed at the National Bureau of Standards for dielectric measure- 
ments at temperatures up to 500 C and over a frequency range from 10? to 107 eps. It was used in testing 
Teflon at temperatures up to 314 C (see Fig. 1). As shown here, A and B represent positions of Teflon disk 
insulators inside the shield tube which support the high-potential electrode C. Position of the movable elec- 
trode D is controlled by nut E and measured by micrometer F. Base G supports a silver cover H which, 
when lowered, acts as a shield for the electrodes and equalizes the temperature in the space. During meas- 
urement, furnace is lowered over the upper part of the holder. Teflon insulators keep losses negligible. 
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3. By using powdered carbon in a metallic beaker 
instead of the usual water for making electrical con- 
tact with the outside of the dielectric covering the 
wire, tests could be made at —55 C and at +130 C. 
Results indicate a definite lowering of dielectric 
strength at both extremes. It is believed that me- 
chanical imperfections which cause breakdown at 
room temperature are further aggravated by the 
temperature change. 

4. Quantity statistical breakdown tests on Kel-F 
insulated wires indicate that aging for one week at 
135 C causes no permanent harm. At 150 C and higher, 
however, significant permanent damage is done. 

Figs. 3, 4, and 5 present some of the data, specif- 
ically dissipation factor at 60 cps versus temperature; 
breakdown as a function of temperature; and break- 
down after aging. 

Discussion brought out that the Kel-F insulation 
had been applied by straight extrusion at 330 C. The 
relation between higher molecular weight and im- 
proved embrittlement characteristics was noted. Wall 
thickness was cited as another pertinent factor, with 
a thin wall obviously better. The brittleness of Kel-F 
at low temperatures of the order of —65 C was cited 
during the discussion as a source of trouble in meeting 
military specifications. 

A report on the high-temperature resistivity of 
Mylar polyethyelene terephthalate film (2) by L. E. 
Amborski and R. L. Burton of DuPont dealt with the 
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Table I- 
Highlights of 
Round-Table 
Comments on 
Temperature 
Classification of 
Dielectrics 


1. What should be the main purposes 
of test methods? Screen materials? 
Test combination of materials? Test 
“models”? Establish “use” tempera- 


2. It is conceded that dielectric 
strength is a basic test, but primarily 
it applies to rotating equipment. How 
about tests more applicable to other 
types of equipment such as electronic? 


3. Any basic test is acceptable pro- 
vided it is correlated to performance 
of an equipment. . It must have 
significance in terms of the equipment 
in which the material is to be used. 


1. We have to know the use when 
investigating a material. Therefore, 
tests have to “go back” as well as 
“forward.” 


5. We have to think of thermal char- 
acteristics in terms of application 
to broad areas of use. . . . The prob- 
lem is not to evaluate what the mate- 


cisely—but to evaluate what the 
equipment expects the material to do 


6. Temperature essentially involves 
two problems: (a) Operating limit. 
for example the melting point, or the 
cut-through temperature; and (b) de 
gradation with time. 


7. In studying composite materials 
it’s important to make use of chemical 
or chemical - physical examinations, 
particularly because of the complexity 
of the composite—the base material, 
the adhesive, the saturant, and so on 


8. Do we actually need specific tem- 
perature-limit classifications? Yes, for 
if we had none we would have in 
finite classifications, and then the 
equipment designer will be lost in a 





ture? 





effects of temperature, voltage and film thickness. 
Both the general-purpose Type A and the low-pinhole- 
count Type C (indicated for high-temperature capac- 
itors ) were investigated. Tests were made at tempera- 
tures up to 240 C near the melting point of the 
Material (255-260 C). 

Measurements were made on single sheets of film, 
cut 2% in. x 2% in. Conductive silver paint was em- 
ployed for 2-in. diam electrodes on both sides of the 
test samples. Volume resistivities were calculated 
from the resistance readings, film thicknesses, and 
electrode dimensions. 

Test values showed that the log resistivity of both 
types decreases linearly with temperature, decreasing 
about one order of magnitude for every 20 C tempera- 
ture rise. Resistivity of the 0.25-mil film is about one 
order of magnitude less than it is for films 1.00 mil and 


thicker. Voltage coefficient of resistivity for Mylar 


Type C is nearly twice that for Type A. This coeffi- 
cient decreases with increasing film thicknesses. 

Theoretical aspects of the resistance-temperature 
behavior of Mylar were included in the paper. By 
plotting the log resistivity against the reciprocal of 
the absolute temperature, the activation energy of the 
conduction process was calculated as 36 kilocalories 
or 1.5 electron volts. This indicated that ion pairs 
may be involved in the conduction process. It was 
also shown that the conduction of the Mylar film is 
non-ohmic; the log of resistivity being nearly linear 
with voltage for heavier thicknesses, and departing 
from linearity with decreasing film thickness. 

A comparison of high-temperature resistivity of 
Mylar with that of other dielectric materials was made. 
It was shown that polystyrene and polyethylene are 
ruled out for temperatures over 100 C; while Teflon 
and Kel-F, although usable at higher temperatures 
than Mylar, have mechanical limitations in thin sec- 
tions for wound capacitors. 

In his paper, “Temperature Rating of Plasticized 
PVC Compounds for Electrical Insulation,” R. C. Bart- 
lett, Natvar Corp., outlined a new method for the non- 
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rial can do—a chemist can do it pre- sea of classifications. . . . In effect 


destructive testing of polyvinyl chloride materials. 
The discussion was based on PVC compounds with- 
out regard to their finished fabricated use in tape, 
sheet, tubes, extrusions, etc., since this factor was not 
significant here. 

A basic difficulty in this type of investigation is the 
well-known fact that it is impossible to apply to plas- 
tics materials the modulus of elasticity as a reliable 
tool for measuring the flexibility. Mr. Bartlett’s method 
is, essentially, the measurement of the elongation of 
specimens under constant load. This static modulus of 
elasticity, as he termed it (Fig. 6), has been found 
to be useful for general control of and development 
work with PVC compounds. The reliability of this 
test in compounding work indicated an equal re- 
liability as a test tool for an accurate determination 
of changes in PVC compounds during accelerated 
aging tests. 

Several sets of different PVC compounds were thus 
prepared and subjected to a number of tests. The 
thermal decay as reflected by the effect of aging on 
the modulus is shown in Fig. 7. 

It is significant that each compound had a distinc- 
tive curve of its own. This would permit the assign- 
ment of a numerical value or rate constant for the 
termal stability at a stated aging temperature (140 C 
in this instance ) for each compound. With a suitable 
body of test data reflecting a systematic relationship 
between the rate constant and the elevated test tem- 
perature, it should be possible to predict the insula- 
tion life of a specified PVC compound at any use 
temperature. In fact, it should be possible to assign to 
any compound a use temperature at which the com- 
pound would perform for any desired life-span, even 
long periods of say 25 years. 

In addition to the static modulus of elasticity, Mr. 
Bartlett offered 60-cycle power-factor determinations 
as a means for measuring the thermal stability of the 
PVC compounds. For example, a large increase in 
power factor in one PVC compound was due to the 
absence of a stabilizing ingredient. Apparently the 
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we must limit specifications (tem- 
perature, or other) to keep equipment 
design practical. 


9. Functional classification related to 
equipment is exemplified by existing 
exceptions for certain types of rail- 
way motors and generators. These 
exceptions permit the use of class B 
insulation at 175 C, under certain 
conditions. 


10. A suggested approach: “We 
should always begin at the material 
end, then proceed to a combination 
of materials, then determine an oper- 
ating temperature, finally apply a 
‘model’ test. Then having fixed the 
use temperature, accelerate the other 
tests that are compatible to the equip- 
ment, such as voltage, ionization, 


Essentially, this too is a functional 
approach. 


ll. The AIEE working group on 
materials has current projects that 
look forward to (a) setting up stand- 
ard test methods for magnet wire 
enamel; this may make it possible to 
allow a single material to be fitted 
into several classifications, depending 
on the end use; (b)_ similar test 
methods may be developed for sheet 
materials; (c) another project may 
involve solid materials. Ultimately 
such test methods may be extended to 
systems. 


12. Destructive tests find weak spots, 
but nondestructive measurements will 
more likely succeed in finding the an- 


swers to the problems imposed by 


13. Philosophy in back of the func- 
tional classification might be ex- 
pressed as follows: (a) Equipment 
classified by type of application, oper- 
ating temperature limits, and ex- 
pected life of the equipment. (b) Ap- 
plicable tests. (c) Functionally ap- 
plicable materials. 


14. Sequence of a functional test ap- 
proach could be formulated as a two- 
directional system that would give 
the equipment designer a choice of 
action as follows: (a) Begin with 
screening materials, proceed to com- 
binations of materials, then to test 
models, and finally to “use” tempera- 
ture; or (b) first establish the “use” 
temperature, then proceed to test 
models, experiments with combina- 
tions, and finally to screening the 


mechanical factors.” Comment: functional criteria. 


presence of the latter is important to thermal sta- 
bility. It was indicated that power-factor measure- 
ments must be made at above room temperatures to 
detect thermal decay. Much more work has to be 
completed, however, to arrive at the full significance 
of power-factor measurements in this work. 

In summary, it was pointed out that both the static- 
modulus and power-factor measurements constituted 
nondestructive tests that measure the quality level of 
the entire specimen. The usual destructive tests, such 
as tensile strength or dielectric breakdown, tend to 
find the weak spots only and may give excessively low 
test values rather than a representative index. 

Discussion on the temperature classification of in- 
sulating materials was sparked by K. N. Mathes, Gen- 
eral Electric Company, who proposed a set of “prin- 
ciples” on which a functional classification could be 
established. Mr. Mathes pointed out that the existing 
AIEE Standard No. 1 (General Principles upon which 
Temperature Limits are Based in the Rating of Elec- 
tric Machines and Apparatus) goes back to 1913, and 
that classification by chemical composition, or by 
arbitrary allocation such as organic or inorganic, is 
no longer adequate in the light of contemporary 
development of new materials. 

In opposition to European proposals for new tem- 
perature classes, Mr. Mathes advocated that existing 
methods of classifications be maintained on a tem- 
porary basis until better methods can be developed 
by these means: (a) Functional test methods for 
specific insulating materials that evaluate the effect of 
elevated temperatures and heat stability; and (b) 
functional test codes for composite insulation systems 
for equipment such as motors and transformers. For 
the development of such methods, the following set 
of principles were proposed: 

1. It should be possible to interpret the results of 
tests so as to predict service performance. 

2. All factors involved in application should be in- 
cluded in the tests. 

3. Test methods should be developed with specific 
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service problems in mind. 

4. Tests often should evaluate insulating materials 
in simple combinations characteristic of the way in 
which they are actually used. 

5. Test samples should be simple, easily made, 
and reproducible. 

6. One basic form of sample should be adaptable 
to as many types of test as possible. 

7. The adoption of proper and adequate “end 
points” for such tests is of great importance. The 
basis on which data at elevated temperatures are ex- 
trapolated to lower operating temperatures must be 
investigated carefully. 

International aspects of thermal classification of 
insulating materials were further developed in a spe- 
cial report on the 1953 meeting of the International 
Electrotechnical Commission by L. J. Berberich, West- 
inghouse Electric Corp. The substance of Mr. Ber- 
berich’s paper appears separately on page 95 im- 
mediately following this article. A report of the IEC 
meeting by the Swiss delegation is also presented. 

The extent of interest in thermal classification was 
clearly evident in the round-table discussion on this 
subject. An on-the-spot run-down of the cross-current 
of queries, comments, challenges and opinions is 
given in Table I. If no clear-cut agreement is evident, 
it is only a reflection of the difficulties of the problem. 
No less than three AIEE committees and one ASTM 
committee are currently attacking various phases of it. 

Factors that affect corona breakdown in solid in- 
sulation were summarized as follows by H. M. Philof- 
sky and T. W. Dakin, Westinghouse Electric Corp., 
on the basis of a test program on plastics films: 

1. Erosion process has been demonstrated by sub- 
jecting a compressed stack of films to electrode edge 
corona attack on the top surface. The films are sepa- 
rated after breakdown and the progress of erosion at 
different depths observed in succeeding layers of the 
stack. Area affected by the corona decreases from the 
top layer downward until only the puncture hole can 
be observed in the bottom layers. 
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2. Tests indicated that the electrical discharges 
trom the electrode striking the insulation surface are 
not uniformly distributed but are more concentrated 
at some points where the erosion is much deeper. 

3. Tests of time-to-failure dependence on dielectric 
thickness covered a range from 1 mil to 30 mil for 
several plastics materials. At the higher average volt- 
age stresses (=600 vpm) little change in time to 
failure was noted when the thickness is increased if 
the average stress is kept constant, but at lower 
stresses (~300 vpm) the time to failure increases 
much more with increasing thickness. 

4. Several tests served to demonstrate that the dam- 
aging effect of corona which occurs in gaps or voids 
of restricted size depends quite significantly on the 
thickness of the gap or void. 

5. Tests with electrodes where the dielectric thick- 
ness and voltage remains constant but a series airgap 
increases from zero to infinity indicate that there is 
an optimum gap spacing to produce the most damag- 
ing corona discharge. New tests that use ball elec- 
trodes on plastics films opposite plane electrodes, 
show that failure occurs consistently at a particular 
distance from the point of contact of the ball with 
the plastics surface. This depends on the dielectric 
thickness even for the same average stress at the 
contact point. Erosion pattern shows a broad ring 
about the point of contact with an area in the center 
only slightly affected. 

6. Oscillographic study of the corona pulses in gaps 
of limited depth shows that amplitude of pulses in- 
creases almost in proportion to the depth of the gap, 
being very small in gaps of less than 1 mil. Amplitude 
of pulses appears to remain about constant or de- 
crease somewhat when the voltage is increased far 
above the inception voltage. The number of pulses 
per cycle, however, increases continuously as the volt- 
age is increased above the inception voltage. It is 
indicated that the gap or void size limits the discharge 
avalanche magnitude and probably also the damaging 
effect. 

7. Oscillographic observation of the corona dis- 
charges with half-wave rectified 60-cycle voltage in- 
dicates that the discharge inception voltage is essen- 
tially independent of the d-c and depends only on 
the crest amplitude of the modulation voltage. 


A Battelle Memorial Institute group (A. B. Calla- 
han, C. W. Hamilton, and G. M. L. Sommerman) 
reported the results of investigations made under a 
Signal Corps contract (No. DA-36-039 se 15436) to 
determine the factors that contribute to degradation 
of plastics (particularly of nylon as used for jacket- 
ing in communication wire type WD-1). 

Exposure stations were established in Canada, 
Ohio, Arizona, Florida, and the Canal Zone. Three 
forms of nylon specimens were exposed: Filament, 
sheet, and finished WD-1 wire. Specimens were pre- 
pared from four different types of nylon, each differ- 
ing as to resistance to aging. Aged specimens were 
received monthly and tested for tensile strength, solu- 
tion viscosity, loss of weight, low-temperature prop- 
erties, and electrical properties. On the basis of the 
observed changes under the various exposure condi- 
tions, it was possible to develop accelerated simulated 
aging procedures. 

Primary factors responsible for degradation were 
classified as heat, light moisture, oxygen (or ozone), 
and microbiological (fungus attack). Two electrical 
methods for producing degradation were studied: 
(a) X-irradiation, and (b) ion bombardment. 

Changes in electrical properties due to aging (three 
to four months exposure) at the various field stations 
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FIG. 4 (Left)—Breakdown of Kel-F insulated wire (0.011-in. insulation, No. 16 AWG) as a function of 
temperature. FIG. 5 (Right)—Breakdown of Kel-F wire (0.010-in. insulation, No. 22 AWG) after aging for 
1 week at indicated temperatures. Source: Federal Telecommunication Laboratories. 
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were summarized in the report. Such changes ranged 
from slight through large, depending on the location. 
The two electrically accelerated aging test provided 
the following results: 

1. Exposure of nylon sheet and filament to X-irradi- 
ation showed that for all four types of nylons the 
molecular weight decreased rapidly with relatively 
small dosages, after which it remained relatively con- 
stant with further irradiation for three of the nylons 
(FM-7001, FE-1085, FE-2103) and increased for 
FM-3606 nylon. Degradation in tensile strength, 
elongation, and brittle-point temperature was similar 
to those after outdoor exposure at all locations except 
Canada. Changes in dielectric properties, together 
with the changes in physical properties, indicated 
degradation is similar to that which occurs after 
exposure to weather in Arizona. 

2. Ion bombardment of nylon sheet and filament 
showed that the quantity of gas evolved was about 
the same for each of the four types of nylon; so were 
the losses in weight. Tensile strength did not change 
significantly; elongations decreased in some cases; 
molecular weights decreased appreciably. Changes in 
dielectric properties were usually small. 

3. Some tests on FM-3606 nylon, both with X-rays 
and with ion bombardment, in which the moisture 
content was varied, indicated that moisture influenced 
the nature of the degradation. 

The dependence of measured electric strengths of 
liquids on electrode spacing was discussed by A. H. 
Sharbaugh, J. K. Bragg and R. W. Crowe, all of the 
General Electric Research Laboratory. By the use of 
recently developed techniques it has been possible to 
re-study the causes for the decrease in electric strength 
of liquids with increasing electrode spacing; some- 
thing which earlier investigators were not able to do 
owing to defects in test techniques. The method used 
by the G-E group called for a reproducible pulsed- 
voltage technique and a means for determining small 
electrode separations of the order of 1 to 10 micron 
by capacitance measurement. 

In still another paper, J. C. Devins and R. W. 
Crowe, presented a mathematical analvsis of their 
studies of electric strength and molecular structure of 
saturated gaseous hydrocarbons. The obiective has 
been to attempt a correlation between the sparking 


FIG. 6 — Determination 
of static modulus values 
for several vinyl com- 
pounds compared to a 
gum rubber stock. These 
values are derived from 
observed elongation of a 
specimen under a con- 
stant load. Elongation 
after 5 min is taken as 
the index of flexibility 
and is designated as the 
static modulus of elas- 
ticity for the material. 
Source: Natvar Corp. 
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potential and the molecular structure. 

Several papers were presented by Bell Telephone 
Laboratories research men dealing among other fac- 
tors with the effect of chemical stabilizers on liquid 
dielectrics. Behind this fundamental investigation is 
the need for reliable dielectrics that may be required 
to give service for a lifetime of 10 years to possibly 
40 years. 

A number of papers grouped under “Ceramics and 
Crystals” dealt with fundamental research problems 
in barium titanate crystals. Although the discussions 
were too theoretical for summary here, the practical 
applications of the work should not be overlooked. 
For example, a paper on barium titanate single crystals 
by a group from I.B.M. would suggest the interest of 
that company in ferroelectric memory storage ele- 
ments. 

A progress report on square-hysteresis loop ferrites 
(ceramic ferric-oxide bodies) prepared by E. Albers- 
Schoenberg, E. Gelbard and W. O. Olander, all of 
the General Ceramics and Steatite Corp., pointed to 
the increasing store of knowledge of these materials 
and to several examples of toroidal square-hysteresis- 
loop cores used as information storage elements in 
several large-scale memory systems. 

A significant property of a square-loop core for such 
applications is the extremely short switching time, as 
low as 0.5 microsec. There is a relation between coer- 
cive force and switching time which was discussed 
in the paper in relation to three types of ferrites. 

The thermal shock and related properties of dielec- 
tric ceramics were discussed by Edward J. Smoke, 
School of Ceramics, Rutgers University. The paper 
covered a report on part of a program sponsored by 
the Signal Corps aimed at development of ceramic 
dielectrics with a high thermal shock resistance. Con- 
clusions of Mr. Smoke’s reports were given as follows: 

1. Thermal expansion plays by far the major role 
in thermal shock resistance of ceramic dielectric in- 
sulators. 

2. Thermal shock resistance varies inversely as the 
thermal expansion. 

3. Ideal condition for high thermal shock resistance 
would be zero thermal expansion over a wide tem- 
perature range. 

4. Present state of materials development results 
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FIG. 7—The static modulus is here applied to a determination of the effect of 
aging at 140 C on various vinyl compounds. The per cent retention of the 
original or unaged modulus provides a usable index to measure progressive 
embrittlement. 
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Table I- 

Summary of Round-Table 
Discussion on Standards and 
Test Methods for Dielectrics 


1. Most widely used and most significant tests are for 
dielectric constant and for power factor. Test values 
may be absolute (for example, when related to power 
cable) or may be relative (where only indicative of 
the quality of the material). 


2. Basic instrumentation is much the lesser problem at 
present compared to the difficulties inherent in the 
selection of the electrode material and electrode con- 
figuration and in the adaptability of the electrode to 
test conditions such as humidity 


3. Further on the electrode problem: Some investiga- 
tions have utilized evaporated-metal-film electrodes; 
powdered-metal electrodes; plastics molded around 
metal electrodes. 


4. As to volume resistivity, is the usual test duration 
of 1 min always sufficient to reflect steady-state condi- 
tions? We should be on guard against making this 
assumption. 


5. It’s important to subject dielectric materials to tests 
not only as materials per se, but also under test con- 
ditions as built-in components in a system, and to 
provide for tests under peak conditions. 


6. The AIEE motorette test program is a right step 
toward obtaining adequate correlating test data. 


in an extremely high thermal shock resistance and a 
thermal expansion curve as follows: a low negative 
expansion maintained to between 300 to 600 C, with 
a slow rate of increase above this temperature. 

5. With equivalent thermal expansion, a large in- 
crease in transverse strength or in thermal conduc- 
tivity, or in both tends to increase only slightly the 
thermal shock resistance. 

6. Effect of modulus of elasticity, specific gravity, 
and specific heat on thermal shock resistance appears 
to be negligible. 

Tabulated test data shown by Mr. Smoke included 
data on such newer developmental ceramic bodies as 
the lithia types with thermal shock resistance values 
in the range of 800 F and 1400 to 2200 F. 

Space does not permit comment on a number of 
other papers that dealt with research on a rather 
theoretical basis. The significance of such fundamental 
research in practical terms, however, should not be 
overlooked. The potential applicability is generally 
more concrete than is commonly realized. OO0 
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1. The annual meetings of the Conference on Insulation 
have been reported at length in ELECTRICAL MANUFAC- 
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94 


Beauty of the motorette test is that you can set up 
a system that meets your own component requirements 


7. In accelerated testing you have to know what you 
are doing. You have no business in extrapolating un- 
less you do know what you are doing. For example, 
accelerating at say 200 C when you have components 
that cannot withstand more than 150 or 180 C. 


8. We can never disassociate the need for correlating 
tests that employ electrodes with relatively simple 
configurations and other simple test conditions with 
tests of the same materials as components in a system 
with perhaps a complex configuration and under com- 
plex and severe conditions. 


9. How do the effects on test values of relative humid- 
ity and absolute humidity differ? How should their 
importance be assayed? 


10. Are existing ASTM standards adequate? Or should 
they be reconsidered and revised? . For example, 
ASTM standards on solid dielectrics do not call for 
samples of different thicknesses. Should this be 
changed? Should details of electrode construction, 
electrode configuration and of temperatures be in- 
cluded? Or would they make the existing standard 
D150 too cumbersome? 


11. True enough, all this information is available in 
literature, but shouldn’t we have one place for all these 
scattered links? 


12. Are we measuring the dielectric material as such. 
or are we measuring in effect a sample, that is, some- 
thing “between the electrodes”? 


p. 80; February 1951, p. 101; January 1952, 
and December 1952, p. 109. 

. “New Nonrigid Materials for the Functional Design of 
Electrical Insulating Systems,” Alex E. Javitz, ELEec 
TRICAL MANUFACTURING, September 1953, p. 123. 
(Sixteen-page review includes discussion on Mylar 
polyester film.) 
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International Viewpoints on 
Classification of Insulation 
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EDITOR’S NOTE: The preceding 


points on proposed revisions to inter- 
national standards on _ temperature 
classification of insulating materials. 
The two main viewpoints are crystal- 
lized in the positions of the United The 
States delegation and that of the 
Swiss delegation to Technical Com- 


mittee No. 15 on Insulating Materials 
article referred to divergent view- at the 1953 meeting of the Inter- 
national Electrotechnical Commission, 
held at Opatija, Yugoslavia, June 29 
through July 1. 


United 
presented here in a summary of a 
report by Dr. L. J. Berberich, Central 


Engineering, Westinghouse Electric 
Corp., in his capacity as the U. S. 
delegate. At the invitation of the 
editors of ELECTRICAL MANUFACTUR- 
iNG the chairman of the Swiss dele- 
gation, Dr. G. de Senarclens, chief 
chemist and. vice president, The Swiss 
Insulating Works, Ltd., has sum- 
marized the Swiss viewpoint. 


States viewpoint is 





...from the United States IEC delegation 


THE FIRST CONCRETE EVIDENCE of interest in this field by 
the International Electrotechnical Commission appeared 
at a 1952 meeting of the commission in Scheveningen, 
Holland, where a special subcommittee of Technical Com- 
mittee 2 on Rotating Machinery Insulation, together with 
Technical Committee 15 on Insulating Materials, were 
assigned the task of revising the present methods of classi- 
fying insulating materials. At this meeting the following 
two proposals (which originated in Switzerland) were 
made: (a) to add two new insulation classes to the present 
number, and (b) to classify insulating materials under 
the various recognized classes by listing them according 
to chemical composition, using such information on 
thermal-endurance as may be available and also using 
experience as a guide. 

The two new classes proposed are Class E with a maxi- 
mum hotspot temperature limit of 120 C, which places 
it between Class A and Class B, and Class F with a hot- 
spot temperature limit of 150 C, which places it between 
Class B and Class H. These proposals were embodied in 
IEC document 2C(Secretariat)6 dated December 1952. 
Lists under all of the various classifications are included 
in this document and, as might be expected, some rather 
serious errors were made because sufficient test informa- 
tion was not available to guide the preparation of these 
lists. 

The U. S. committee was vigorously opposed to this 
system of classification as well as to the addition of two 
new temperature classes. The reason for opposing the sys- 
tem of classifying insulating materials (which was based 
only on chemical composition rather than quantitative test 
information) should be obvious. The need for two extra 
classes was questioned, and the U. S. delegates expressed 
the opinion that the present number of insulation classes 
are adequate and that the addition of two new classes 
would merely increase the commercial problem of stock- 
ing two new lines of electrical equipment. 

Despite this expression from the U. S. delegation, almost 
every European country voted to give these proposals 
further consideration. There was unanimous agreement, 
however, on the addition of Class H with a maximum 
hotspot temperature limit of 180 C which is now a part 
of AIEE Standard No. 1. While these proposals have 
not yet been approved as international standards, there is 
considerable evidence that a number of European coun- 
tries are manufacturing electrical equipment under the 
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two new temperature classes. It appears, however, that 
the use of Class F has been limited largely to railway 
equipment. 

The U. S. delegate to the 1953 IEC meeting reaffirmed 
the U. S. position, and emphasized the importance of 
making an immediate start on this long-range approach 
to the problem of insulation classification. The U. S. 
position may be restated as follows: 

Instead of classifying materials by listing materials 
under the various classes according to chemical com- 
position or defining them broadly as in IEC publication 
No. 34 and AIEE Standard No. 1, it should be possible 
ultimately to adopt definitive test methods for determin- 
ing the thermal resistance of insulating materials in a 
quantitative manner. Since no generally accepted test 
methods exist at the present time, it was proposed that: 
(a) the present classifications in IEC publication No. 34, 
with the addition of Class H as in AIEE Standard No. 1, 
be continued as an interim international standard, and 
(b) the development of test methods to evaluate the 
thermal stability of insulating materials should be en- 
couraged, 

It was pointed out further that much can be gained by 
a coordinated approach to this problem, and that in the 
United States the ATEE, ASTM and ASA were cooperat- 
ing in the work of developing information on thermal 
stability of materials as well as standard test methods to 
determine thermal stability. It was made clear that this 
approach to the problem will require a long time, perhaps 
5 or 10 years, and the need for making an immediate start 
on this problem was emphasized. 

Support for the U. S. position was first received from 
the English delegate, when he re-emphasized the desir- 
ability of classifying materials on the basis of quantitative 
test information rather than in the manner proposed in 
document 2C(Secretariat)6. Further support was received 
also from the German and French delegates. The Swiss 
delegation was in opposition and stated that, because of 
the absence of generally accepted test methods for evaluat- 
ing the thermal stability of insulating materials, the U. S. 
proposal would require a considerable number of years to 
reach the status of an international standard. They then 
suggested, in view of this fact and the great need for an 
international standard, that further consideration be given 
to the method of classifying insulating materials which 
was originally proposed by them as an interim standard. 
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The U. S. delegate pointed out that it is agreed that 
considerable time will be required to carry out the U. S. 
proposed method of insulation evaluation and re-empha- 
sized the importance of making an immediate start on 
the problem. He also stated that this field is extremely 
active in the U. S. and that new information on thermal 
evaluation of insulating materials and systems of materials 
was rapidly being developed. 

It was finally decided that further consideration should 
be given by TC-15 as well as TC-2C at the next meeting, 
which is to be held in the fall of 1954 at Philadelphia, 
to both the interim proposal of the Swiss delegation and 
to the long-range proposal of the U. S. delegation. Since 
the Swiss stated that they had some new information 
which now makes possible the improvement of the lists 
of materials in document 2C(Secretaria)6, they were asked 
to prepare a new document incorporating their latest 
ideas. The U. S. delegation was also asked to prepare 
a new document which is to include information on plans 
for carrying out the long-range proposal. Both the U. S. 


... from the Swiss IEC 


THE DEVELOPMENT of the chemical industry, particularly 
as far as high polymers are concerned, has enabled it to 
make available to the producers of insulating materials 
new products with properties which are partly much 
superior to those of the products used when the interna- 
tional classification of insulating materials by thermal en- 
durance (Publication 34 of the International Electrotech- 

nical Commission) was established (1930 and 1935). 
It has occurred to certain European manufacturers of 

electric machines that this classification, although deserv- 

ing credit for its simplicity, and although having been of 
great service, presents great disadvantages: The defini- 
tions do not offer the convenience of keeping track of 
the multitude of present and future insulating materials. 

They prevent the utilization to the economic limit of the 

various properties of the insulating materials which are 

presently available. Lastly, they do not bear out the fact 
that certain insulating materials, under different applica- 
tions or service conditions, do respond differently. 

By these considerations the Swiss Electrotechnic Com- 
mittee has been prompted to propose abandoning the 
traditional classification and to introduce a new classifica- 
tion, thanks to which the utilization of the new insulating 
materials would be better adapted to its properties. In 
addition, the best results could be obtained from the 
temperature resistance point of view without, of course, 
affecting safety conditions. 

The proposal called first of all for the introduction of 
new temperature classes of insulating materials, namely 
a Class E between the Classes A and B, in which certain 
magnet wires would be introduced, then Class H, already 
recognized in the United States for silicone insulating 
materials, finally a Class F between the Classes B and H. 

It has been considered timely to associate the different 
classes of materials with the maximum temperature that 
they can tolerate. The insulating material assigned to one 
temperature class must resist a temperature limit (hot- 
spot) established for that class during the normal life- 
time of a machine (10 to 30 years) and under the usual 
service conditions. The expression “usual service condi- 
tions” takes into consideration the following: 

1. It is unlikely that the ambient temperature or the tem- 
perature fall stays at its maximum value for long periods 
of time. The seasonal variations of the atmospheric 
temperature generally serve to lower the average tem- 
perature to a point appreciably inferior to the maxi- 
mum value. 
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and the Swiss delegates were urged to have these docu- 
ments prepared well in advance of the 1954 meeting. 


It is apparent from the foregoing that some progress 
was made, at least as far as IEC TC-15 is concerned, in 
getting further consideration for the U. S. ideas on insula- 
tion evaluation at the 1954 IEC meeting. The battle, 
however, is not yet won for these ideas must be also sold 
to TC-2 on rotating machinery insulation, which com- 
mittee has the direct responsibility of revising IEC Publi- 
cation 34. It is entirely possible that since the Swiss 
proposal had received considerable support in 1952, it 
will be brought close to the stage of an international 
standard next year. The U. S. delegation hopes that it 
will be accepted only on an interim basis until the U. S. 
long-range proposal is developed. 


This report is condensed from a paper by Dr. L. J. Berberich, 
U. S. Delegate to IEC TC-15, presented at the 1953 Con- 
ference on Electrical Insulation. 


delegation 


2. The charge cycles are generally such that the average 
charge for a certain number of days or months is ap- 
preciably inferior to the continued nominal charge. 

In order to facilitate a comparison of contract bids, give 
the manufacturer directives, and guarantee the customer 
all possible security, the Swiss Electrotechnic Committee 
has suggested the establishment of lists of insulating 
materials for the different temperature classes. These lists 
would have an informative character and could be com- 
pleted or modified periodically according to national or 
local conditions. They would be set up by the national 
committees. 

The Swiss proposition was recommended by IEC Tech- 
nical Committee No. 2 (TC-2) on Rotating Machinery 
Insulation at Scheveningen in September 1952. The classes 
adopted for the insulating materials and the maximum 
temperatures at which these can be utilized under the 
usual service conditions are as follows: 


4 


Class Temperature maximum, deg C 
D Ce ES, 6. cae ae ne 90 
BS hae are th is “Reva har tg LO5 
Bee ue one ae ee ete 120 
Ee oe acne cee oe Pea tes Shek cae 130 
ES ca ce anche Pict eect eaem Ny atl x ale 155 
Re eet a acc tn, ed 180 
Rare heen re ron Oe neg Von dra over 180 


A committee of experts has undertaken to establish a 
list of insulating materials destined for each class. This is 
arduous work for no sure testing methods exist and the 
lifetime of the insulating materials does not depend only 
on the temperature itself and on the period of application, 
but also on mechanical stress, oxidation, and other physical 
and chemical factors. On the other hand, a material may 
not undergo chemical deterioration at a specified tem- 
perature, but other defects (such as softening or loss in 
dielectric properties) may preclude its listing within the 
related temperature class. 

The opinion has been expressed to TC-2 that it would 
be useful if TC-15 were to sanction the established lists. 
The question was therefore put on the agenda of TC-15 
experts at the meeting in Opatija in July 1953. It was 
the unanimous opinion of this committee that it was not 
up to TC-15 to draw up lists of insulating materials for 
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Reference-Voltage Circuits 
For Automatic Controls 


A source of accurately regulated voltage is needed in many industrial 


controls to establish a reference point. The designer can choose from a variety 


of electronic and magnetic circuits that provide this constant reference 


potential despite wide variations in input voltage and output loads. 


A. A. Kiriloff, Project Engineer 
Dynamic-ELectTronics, INnc., New York 


A STANDARD BATTERY CELL of | volt may be considered 
as a Classic d-c voltage-reference source. The rapid 
development of industrial electronic techniques has 
prompted the appearance of more stable and more 
powerful d-c and a-c reference-voltage sources for 
laboratory testing, and for calibration and regulation 
of various servomechanisms and control of generators 
and motors. One major field of application, for exam- 
ple, is in industrial control circuits employing feed- 
back. In a great number of these, regulation or ad- 
justment of an output variable (temperature, speed 
of rotation, position, current, etc.) is achieved by 
comparing a signal from the output with the voltage 
of the reference source. Any error between the two 
causes a corrective control action to take place. 
Whatever the application, the terminal voltage of the 
reference circuit must be unaffected by line voltage 
and output load variations and independent of ex- 
terior factors, such as temperature, humidity and 
atmospheric pressure. 

An application of a reference source in industrial 
control (1)° is illustrated schematically in Fig. 1. 
Here, rectified current is supplied to the armature 
winding of a d-c motor by a pair of thyratrons T1 
and Ts. A phase-shifting circuit Ts is used to put a 
signal on the grids of the thyratrons. This signal is 
superimposed on a bias voltage supplied by a d-c 
reference source. The bias voltage, which can be ad- 
justed by means of the potentiometer, determines the 
output of the thyratron rectifiers and hence the speed 
of the motor. 

The large number of d-c and a-c sources of refer- 
ence voltage now available may be classified under 
two main headings, as follows: 

1—Electronically regulated sources 

2—Magnetically regulated sources 





* Italic numerals in parentheses refer to cited references appended to text. 
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Line 


D-c reference 
source 


FIG. 1—Industrial control circuit requiring 
source of reference voltage. The relative phases 
of grid and plate voltage determines the firing 
time of the thyratrons and hence the d-c voltage 
available. 


Rectifier and Load 
filter Stobilizer 


FIG. 2—Equivalent circuit for a stabilized d-c 
reference-voltage source. 





The degenerative high-gain amplifier with appro- 
priate stabilizing circuits falls under the first category. 
Devices of the second type include magnetic mod- 
ulators, constant-voltage transformers and magnetic 
amplifiers. 

One solution to the problem of obtaining a con- 
stant output from a d-c reference source consists in 
placing a variable impedance device, or stabilizer, 
between the filter output and the load, as is shown in 
Fig. 2. In this circuit, as in any other scheme for ob- 
taining a reference voltage, performance is measured 
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Thermal delay relay 





FIG. 3—Schematiec diagrams 
for reference sources mak- 
ing use of the transconduct- 
ance characteristic of a tri- 
ode tube. Two means of 
providing grid bias are 
shown. These are battery 
(a) and glow tube (b). 


FIG. 4—This electronically 
controlled reference source 
makes use of the amplifica- 
tion factor of the tube. 


FIG. 5—Basie degenerative 
amplifier circuits. In (a), 
any varition in Eo is applied 
in full to the grid, while in 
(b), only a portion of the 
change is effective. 


FIG. 6—This degenerative 
amplifier circuit employs a 
glow tube for stability of 
grid bias and a second am- 
plifier tube Ts to improve 


response. 


FIG. 7 — Practical voltage- 
reference source employing 
On two output amplifiers for 
¢ increased loads. Variation in 
D-c output voltage is less than 1 
poutput per cent over full range of 
output current, 





by a term called stabilization ratio. A stabilization 
ratio of 150,000 to 1, for example, indicates that a 
fluctuation of only 1 millivolt in a 150-volt supply will 
initiate a corrective action. The impedance of the 
stabilizer is regulated as a function of output voltage 
to automatically hold that voltage constant. Such a 
device can maintain a constant output voltage, Eo, at 
the load, by absorbing a varying amount of the output 
voltage of the filter or input voltage E; to the stabil- 
izer. E; is the equivalent no-load output voltage of 
the rectifier; Re is the equivalent internal resistance 
of the rectifier and filter; R is the load resistance. The 
stabilization ratio S, is defined by the equation: 
| dk, 


S dk, 


In this equation, it is assumed that e, a small varia- 
tional or test voltage, remains constant. With E; re- 


9% 


maining constant, the internal resistance R, of the 
stabilizer is defined by the relationship: 


l di 
R,+R_ de 


Electronic References. A reference voltage source 
employing a_ transconductance bridge is shown 
schematically in Fig. 3a. In this, a triode is placed in 
parallel with the load resistance R. The battery voltage 
E., which biases the grid of the triode, is selected to 
give an optimum value of plate current when input 
voltage is at the desired magnitude. The bridge circuit 
produces such variations of grid voltage and plate cur- 
rent that the plate voltage of the tube is held constant. 
Should E; increase momentarily, the grid becomes 
more positive relative to the cathode. The current 
flowing through Rs increases and causes a greater 
voltage drop across Rs, which with proper adjustment 
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can be made to counteract exactly the original in- 
crease in E;. Thus, the output voltage E, will remain 
unaffected. Conversely, if E; drops below the needed 
value, the plate current of the triode decreases and the 
smaller voltage drop across Rs again compensates for 
the line voltage fluctuation. The circuit parameters 
needed for balance operation are estimated by the 
equation: 


' 


R, 
R=Rit ce 
where G,,, is the transconductance of the triode. 

A more practical version of this circuit is depicted 
in Fig. 3b. Here the bias battery has been eliminated 
by the use of a glow tube operating on the constant- 
voltage portion of its characteristic and by bias resis- 
tor R,. The glow tube maintains a uniform bias on 
the grid because any increase or decrease in the drop 
across R: is offset by a change in current through the 
glow tube. The transconductance bridge is best suited 
for constant loads since any change in load will affect 
the drop across Rs and, thereby, the potential at the 
load. Tubes having low internal resistance and a high 
value of G,, should be used in this type of circuit. 

A second electronic reference source is the bridge- 
type circuit that makes use of the amplification factor 
of a tube. Fig. 4 is a schematic diagram of this circuit. 
A momentary increase in E; causes the cathode to be- 
come more positive so that the grid, which has a 
fixed bias, becomes more negative relative to the 
cathode. This, in effect, brings about an increase in the 
tube resistance, yielding a higher voltage drop for the 
same amount of current. By this means the output 
voltage E, is held constant. The circuit parameters 
necessary for balance are given by: 


Ry 
eR 
where p» is the amplification factor of the tube. Note 
that this circuit does not use the stabilizing resistor 
present in the transconductance bridge. The compen- 
sating voltage drops are provided by the tube itself. 

The third basic electronic reference circuit features 
a degenerative amplifier, Fig. 5. The amplifier func- 
tions for changes in both input and output voltages. 
In this circuit, the load resistance is placed between 
the cathode and the negative lead. A momentary 
increase in E, causes the cathode to become more 
positive relative to the grid so that the resistance of 
the tube is increased. Thus, the tube drop becomes 
greater, so as to prevent the increase in load voltage, 
thus holding the output voltage constant. The oppo- 
site effect will be noted should E, tend to decrease. 
In Fig. 5a, any variation in E, is applied in full to the 
grid, while in Fig. 5b, only a portion of the change 
influences tube resistance. The latter circuit is thus 
less sensitive to voltage fluctuations. 

The bias battery can be replaced by a glow tube 
and a second amplifier section added to improve the 
operation of this reference circuit. With the two 
amplifier stages, Fig. 6, corrective action will take 
place on the smallest voltage changes. In addition, 
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the response of the circuit is much greater. The cath- 
ode of T2 is at some positive voltage determined by 
the operating voltage of the glow tube Ts. The grid 
bias of T2 is the difference between the glow voltage 
of Ts and the voltage drop across Rs. If E, increases, 
the grid of T2 is made more positive relative to its 
cathode. This causes the resistance of T2 to decrease, 
and its plate current to increase. This plate current 
flows through Re and causes an increased potential 
difference between the plate and grid of T1 and drives 
the grid of T1 more negative. The now greater resist- 
ance of T: produces a higher plate voltage that coun- 
teracts the increase in E, by subtracting a greater 
voltage from the input. A capacitor C placed between 
cathode of the tube Ti and grid of the tube T2 
increases the stabilization and decreases the rapid 
fluctuation and ripples. The triode amplifier tube T2 
may be replaced by a pentode with a marked increase 
of stability, as noted by A. B. Bereskin. (2) 


Some internal characteristics of this d-c voltage ret- 
erence may effect stability. The circuit used is similar 
to a high-gain d-c amplifier and may introduce into 
the main circuits a spurious d-c voltage. This latter 
can be reduced by supplying regulated current to the 
heaters of the tubes. The stabilization ratio for this 


FIG. 8—Thyrite bridge provides added stability 
for electronic reference source. Thyrite resistors 
V, and Vo show a major decrease in resistance 
when voltage is increased. 


Calibrated 
potentiometers 


Output 


A-c input 
unregulated 
<— power 


A-c amplifier, Driver supply 


and rectifier 


Standard 
cell 


FIG. 9—Electronically regulated power supply 
incorporating a standard battery cell to stabilize 
the grid voltages of the amplifier tubes. The 
standard cell is, in effect, a reference within a 
reference. 





99 








y Voltage measuring 
circuit 






Grid control Main 
Circuit rectifiers 


Saturable 
reactor 


(Neutral)4 


Eg 
Output 
voltage 


Stable.” Ig> 
voltage 


type of circuit is determined from the equations: 


14 gR Zp 
a) ie R 
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where g2 is gain of the amplifier Tz. Z is equivalent 
resistance of the glow tube at the current correspond- 
ing to normal operation of the source. R is total load 
resistance, combining the effect of the external load 
and the internal resistances Ri and Rs. Z,1 and Z,2 
are internal resistances to tubes Ti and T2, respec- 
tively. 
The internal resistance of the circuit is: 


Zei 
Se —Zy 
R 


R, 


The circuit diagram for a commercial version of an 
electronically regulated d-c reference source is given 
in Fig. 7. This is the General Electric No. YPD-2 
power supply, which may be described as an improved 
degenerative amplifier type. (3) Two 5U4G tubes in 
parallel feed a filter of the choke-input type. Ex- 
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Starting FIG. 10—Voltage regulator for a 
circuit 





three-phase alternator uses degen- 
erative amplifier. Any deviation in 
the a-c voltage of the alternator 
produces a change in grid voltage 
of the 6AC7 amplifier tube. 


FIG. 11—Characteristic curve, (a), 
and basie circuits, (b) and (c), for 
VR or glow tubes used as voltage 
regulators. Note that any attempt 
to increase voltage in the stable 
range results in great increase in 
tube current. 


tremely low output impedance is achieved at all volt- 
age settings by employing two dual 6SA7 tubes in a 
series regulator circuit. A thermal relay in the primary 
of the high-voltage transformer delays voltage appli- 
cation until the tubes reach correct operating temper- 
ature. The output is metered by a milliammeter and 
voltmeter and is fused against overload. The YPD-2 
reference source is for use on a 105- to 125-volt a-c 
source and delivers from 0 to 300 ma at a maximum 
d-c potential of 450 volts. The variation in output 
voltage is less than 1 per cent over the range trom 
zero to maximum output current. The ripple content 
is less than 5 millivolts peak to peak. 

The mode of operation of this circuit is basically 
similar to that of the scheme given in Fig. 6. How- 
ever, a 6SH7 amplifier tube is included in the grid- 
cathode circuit of the pair of 6AS7 tubes to increase 
response. The a-c input to the reference source is rec- 
tified by two 5U4 tubes in push-pull. Any tendency of 
the output voltage to rise above the desired value 
causes the control grid of the 6SH7 tube to become 
more positive with respect to its cathode. This beha- 
vior effects an increase in the 6SH7 plate current. In 
turn, the greater voltage drop in the grid resistors of 
the 6AS7 tubes drives the grids of these tubes more 
negative and decreases the current in the cathode load 
resistors. This immediately reduces load voltage to 
the established value. 

In another commercial version of the degenerative- 
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amplifier type of reference source, a Thyrite bridge is 
used to provide additional stabilization of output volt- 
age. Thyrite is a resistive material made of silicon car- 
bide and baked at high temperature. The resistance of 
a rod of this material decreases markedly when the 
voltage across it increases. Thus, Thyrite resistors can 
themselves provide a degree of voltage regulation. In 
Fig. 8, the bridge circuit is incorporated in a degener- 
ative amplifier circuit with feedback. The voltage 
across the output terminals serves as input for the 
bridge composed of the resistors Ri and Re and the 
Thyrite units Vi and V2, which must be balanced at 
the desired regulated voltage. The screen grid of the 
voltage amplifier is supplied by the voltage divider 
R;. The larger the proportion of non-regulated voltage 
fed to the screen grid from point A, the more com- 
pensation of line voltage and ripple is provided. With 
a load current of 30 ma, the output voltage will be 
constant at the value determined by the adjustment of 
Ri despite changes in line voltage between 90 and 
140 volts. 

A meter-calibration unit, manufactured by Kay- 
Lab., Inc., is an accurate source of d-c voltage that is 
independent of output load and supply voltage varia- 


From filter 


240 d-c volts 135 volts, 
oO 


100ma 


240-105= 
135 volts 


A 
' 
' 
' 
' 
' 
' 
' 
' 
' 
1 

v 


150 -105= 

45 volts 
FIG. 12—Arrangement of glow tubes necessary 
te produce a desired output voltage. Since glow 
tubes are available in fixed voltage ratings, vari- 
ous combinations are used to suit specific cir- 
cuit requirements. 





tion. (4) This power supply features a long-time 
drift stability and output voltage calibration correct 
within 0.01 per cent. A unique circuit is used whereby 
the output is compared with that of a standard cell, 
which insures absolute stability. These calibration 
units have been manufactured in a wide range of 
voltages and output current ratings from a few ma to 
12 amp. Various standard models are available for 
operation in the 0 to 600 volts range and from 140 ma 
to 12 amp. The regulator system provides excellent 
power supply output impedance and hum-noise level 
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and was designed to convert an ordinary power sup- 
ply into a precision laboratory instrument. It has a 
d-c output impedance of 0.005 ohms and output hum 
and noise less than 50 microvolts. 

The schematic diagram for this type of circuit is 
given in Fig. 9. The a-c input, which may be derived 
from an unregulated power supply, is impressed on 
the plate circuit of the triode E. The grid voltage of 
the triode is supplied via the two amplifier stages 1 
and 2 from a calibrated potentiometer. The standard 
cell is used as a reference to maintain accurate control 
of the two amplifier stages. Any small change in the 
voltage across the output terminals has a major effect 
on the grid voltage of tube E to adjust current through 
this tube to the proper value. 

One application of the degenerative amplifier to 
voltage regulation is in the control of a three-phase 
alternator. (5) The circuit for this regulator is shown 
in Fig. 10. Any deviation in the a-c voltage of the alter- 
nator produces a change in grid voltage of the 6AC7 
amplifier tube with respect to its cathode and corre- 
sponding change in plate current which excites a sat- 
urable reactor. Variation in reactance of the saturable 
reactor produces phase shifts in the grid voltage of 
the CE306 thyratron rectifier tubes. The output of 
these tubes, which flows through the alternator field, 
is determined by the relative phase angles between 
their grid voltages and anode potentials. Changes in 
the phase angle of the grid voltage raise or lower the 
output of the thyratrons and the alternator excitation 
until the bridge is balanced. This bridge includes the 
grid and plate circuits of the 6AC7 tube. The bridge 
is balanced when the a-c voltage output of the alter- 
nator equals a value determined by the adjustment of 
rheostat R. A glow-discaharge type of voltage regu- 
lator tube (VR150) is used as a primary standard in 
this bridge. 

This basic regulator circuit may be used also for 
controlling a variable-frequency, single-phase alter- 
nator over a frequency range of 380 to 1000 cps. The 
electronic exciter controlled by a degenerative ampli- 
fier voltage regulator is capable of maintaing constant 
voltage with an accuracy of 2 per cent under steady- 
state conditions. A 24-volt battery provides the excita- 
tion necessary to initiate voltage build up in the start- 
ing circuit of the CE306 thyratrons. 

A single thyratron and lamp bridge may be also 
used as an electronic regulator and exciter for a-c 
generators. In this case a grid-controlled mercury- 
vapor thyratron rectifier with a negative grid-contro] 
characteristic obtains power from a_ transformer, 
whose primary is connected directly to the output of 
the a-c generator. The bridge circuit usually consists 
of two 115-volt, 75-watt tungsten lamps and two 115- 
volt, 120-watt carbon-filament lamps. To permit ad- 
justment of the voltage of the a-c generator between 
limits, a variable resistance rated at about 25 ohms 
and 25 watts is included. 


Glow Tubes. When voltage is applied to two cold 
electrodes in a gas atmosphere, the normal glow dis- 
charge may be used as a d-c reference voltage source 
within certain limits. (6) The typical characteristics 
for a gas-filled glow tube, also known as a VR tube, 
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Table I—Some Characteristics of VR Tubes 


Tube Designation 
0OD3/- | OC3/- 5651 
VR150 | VR105| 874 |(miniature) 


185 133 115 107 
(average) 
90 87 


Minimum starting volts 


Operating volts 150 105 
Minimum operating cur- 

rent (ma) 5 5 10 
Maximum operating cur- 

rent (ma) 10 10 
Maximum regulation 

(volts) aa 4 


Table Il—Harmonic Analysis for Standard* 
Constant-Voltage Transformer 


Harmonic content (per cent) 
95-volt 115-volt 125- volt 
Load Harmonic input input input 


3rd 
Full load 5th 
Tth 


3rd 
75% load 5th 
Tth 
3rd 
50% load Sth 
Tth 


*Sola 1000-va_ transformer 


Table 1t']—Harmonic Analysis for 
Harmonic-Neutralized Transformer 





Harmonics (per cent) 


Input Output 
Load voltage voltage 3rd Sth 7th 
Full load 115 15.0 0.77 i 0.34 
50% load 115 116.1 1.0 O47 0.55 
No load 115 116.2 0.65 0.30 0.60 





are given in Fig. 11. Also shown are the basic voltage 
reference circuits employing a single tube for d-c 
applications and two glow tubes for a-c systems. 

Point A on the curve is the sparking voltage, where 
the nearly nonconducting gas becomes a good con- 
ductor. The current that flows after this point is 
reached is a function of the series resistance R, the 
discharge characteristic and the applied voltage. The 
region D-C of the discharge curve is characterized by 
a voltage drop that is practically independent of the 
current and is usually of the order of 100 volts. The 
rising portion C-D of the curve shows that a further 
increase in current is accompanied by an increase in 
discharge voltage. If the current in the vicinity of D 
is increased, an arc is produced between the elec- 
trodes with a very sharp drop in voltage. The prop- 
erties of typical VR tubes are shown in Table I. 

The voltage fluctuation of a supply featuring the 
5651 tube and delivering an output voltage of 250 
volts is less than 0.1 volt over the current range from 
0 to 225 ma. At full current, output varies less than 0.1 
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volt for a 10 per cent change in line voltage. 

Referring to Figs. 11(b) and (c), the circuit para- 
meters are chosen to give the desired output voltage. 
Any change in output causes an immediate increase 
or decrease in current through the tube or tubes. The 
resulting variation in the voltage drop across the 
stabilizing resistor R is the compensating factor that 
restores the output to its original magnitude. The VR 
tube is the simplest electronic means for obtaining 
automatic regulation of Hermetically 
sealed, VR tubes are not affected by changes in allti- 
tude, ambient temperatures between —55 and +90 C 
or humidity. 

Since glow tubes are manufactured in a limited 
range of voltage ratings, it is usually necessary to 
design circuits combining several tubes of one or more 
types to achieve a desired voltage output. Such a cir- 
cuit is shown schematically in Fig. 12(a). The equiv- 
alent voltage drops for the various glow tubes are 
given in Fig. 12(b) to demonstrate how the 45- and 
135-volt ratings are obtained. The 135-volt output is 
held within 2 volts variation and the 45-volt output 
within 1.3 volts for an a-c line voltage swing from 
105 to 125 volts. 


voltage. 


Magnetically Regulated Sources. Magnetically reg- 
ulated reference-voltage sources cover a large number 
of different types of magnetic modulators, constant- 
voltage transformers, magnetic amplifiers and num- 
berless combinations of these circuits. The constant- 
voltage transformer is usually a static magnetic volt- 
age regulator, with output voltage held within + 1 
per cent for primary voltage variations as great as 30 
per cent. It is possible to reduce output voltage varia- 
tion to still closer limits by cascading two units or by 
special adjustment of a design. 

A typical example is the Sola constant-voltage trans- 
former. (7) Its operation involves a combination of a 
resonant electrical circuit and a high leakage-reactance 
magnetic circuit. The electrical components consist of 
a primary winding, resonant circuit winding with its 
associated capacitor, secondary winding and a com- 
pensating winding. The magnetic component consists 
of a laminated core with shunts between the input 
and output electrical windings. The constant-voltage 
transformer differs from regulators which depend upon 
saturation of core materials for their regulation action 
or electronic types employing tubes. It has the follow- 
ing advantages: 

1—Fast regulating action; response time is usually 

1.5 cycles or less. 

2—No moving or renewable parts or manual adjust- 

ments. 

3—Completely automatic, continuous regulation; no 

manual adjustments are required. 
4—Current-limiting characteristic protects load 
equipment from excessive fault currents. 
5—Availability of step-up or step-down transformer 
ratio permits substitution in place of conven- 
tional non-regulating transformers. 

6—Relatively compact compared to other equip 

ment for comparable a-c voltage regulation. 

Constant-voltage transformers are available in ca- 
pacities from 15 va to 10 kva. Three types are the 
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FIG. 13 — Conventional trans- 
formers can be employed as the 
principal components in a voltage- 
reference circuit. If input voltage 


Unregulated input 


Regulated ouput 





=e 


changes, the voltage drop across the 
primary of T; changes automatical- 
ly in the compensating direction. 


FIG. 14—Combination of conven- te 
tional transformer and_ constant- 
voltage transformer in_ reference- 
voltage circuit. Voltage sources of 

this type are capable of maintain- 

ing the output within + 1 per cent 

of the established value. 





15 Compensating 
L, Winding 







Output 
voltage 


FIG. 15—Simple type of reference 
circuit makes use of inductive re- 
actors. The two coils L; and L: are 
wound on the sam core, similar to 
the design of an autotransformer. 


standard, harmonic-neutralized and plate and filament 
transformers. The harmonic-neutralized transformer 
produces a regulated voltage with less than 3 per cent 
harmonic distortion. Since the output voltage is essen- 
tially sinusoidal, these transformers may be used to 
provide stabilized voltage for exacting applications in 
general laboratory work, instrument calibration, pre- 
cision electronic equipment or equipment having ele- 
ments which are sensitive to power frequencies har- 
monically related to the fundamental. These trans- 
formers are especially suitable for input to a rectifier, 
when close regulation of the d-c output is required. 
The standard-type constant-voltage transformer usu- 
ally has a relatively small distortion of the output volt- 
age wave. Such distortion results mainly from the 
presence of the third harmonic. The amount of har- 
monic present in the output wave varies with both 
input voltage and load. Table II shows a typical har- 
monic analysis under several conditions of input and 
load. Table III presents a typical harmonic analysis of 
harmonic-neutralized transformers, which have a re- 
duced amount of harmonics. 

Conventional transformers are also applicable to 
circuits for regulating a-c voltages and improving 
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voltage 


4 
Region of constant 
output voltage/ 
4. 





Supply voltage E, 
(b) 


wave form. (8) One such circuit is pictured in Fig. 
13. This a-c regulator automatically stabilizes the out- 
put voltage for any change of input voltage. If the 
input voltage is increased or decreased, the circuit 
automatically increases or decreases the voltage drop 
across the primary of transformer T1 and neutralizes 
the increase of voltage. Every change in voltage of the 
output circuit is detected and amplified by the recti- 
fier-filter unit and the voltage-change detector. The 
voltage, then, is applied to the grid of the 6L6 tube, 
changing the magnitude of current and the voltage 
drop across the primary and secondary of the trans- 
former Ti, the values of the circuit elements were 
determined experimentally and the wave form ob- 
served by a cathode-ray oscilloscope. The regulator 
suppresses third harmonics and improves the output 
wave form of the automatically regulated a-c voltage. 

In another basic type of magnetically regulated ref- 
erence source, Fig. 14, the conventional transformer 
is used in conjunction with a constant-voltage trans- 
former. (9) T1 is an ordinary transformer designed so 
that when the primary winding is placed in series with 
T: the core of T2, which is in opposition to the second- 


(Continued on page 296) 
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TV Receiver 


For Hotel Room Use 


Combination AM radio and TV set was redesigned to 


outwit the souvenir hunter and amateur service man. 


yet produce high quality picture and sound 


under difficult reception conditions. 


Ames F, Giordano, Project Engineer 


ALLEN B. Du Mont LABORATORIES, INC. 


Ear.ty IN 1953 The Hotel Staler System asked the 
Allen B. Du Mont Laboratories to design a special 
television receiver for installation in two hotels, one 
in New York City and one in Boston. Each room and 
suite was to be equipped with a receiver, requiring a 
total of approximately 3500 sets. A 17-in. table model 
was desired having high quality performance and 
designed to operate for long periods without failure. 
A special requirement called for all external features 
of the receiver to be tamper-proof so as to outwit 
the souvenir hunter and amateur experimenter. 

Because of past experience with hotel radio and 
television equipment, all operating controls were to 
have 360-deg rotation with no end-stops. Convention- 
al controls were frequently forced past the limit of ro- 
tation by the users trying to get more volume, or by 
excessive switching. Every control intended for a 
service adjustment was to be made inaccessible to the 
user to avoid possible misadjustment and a subse- 
quent service call for realignment. 

In addition to these performance requirements past 
experience with hotel furniture demanded a durable 
cabinet finish which would be burn-proof, mar-proof 
and scratch-proof. 

Existing radio systems installed in both hotels had 
two channels. For the new system it was desired to 
increase the number of radio channels from two to 
five and utilize the TV receiver speaker and asso- 
ciated output transformer with the radio system. 
Channel selection was to be accomplished in the 
receiver by means of a front panel service selector 
switch which would allow the user to select any one 


104 





Specially designed television receiver for 
hotel rooms combines 5 AM radio chan- 
nels plus all TV channels, with simplified 
controls designed to thwart the destruc- 
tive inclinations of some hotel guests. 


of the five broadcast programs, in addition to pro- 
viding “TV” and two “OFF” positions. 

The television receiver was to operate from a 
master antenna system and was to be thoroughiy 
shielded against direct chassis pickup of “leading” 
ghosts peculiar to long-line master antenna systems. 
\ fixed limit on the volume control was considered 
essential to avoid disturbing guests in adjoining 
rooms, but a service adjustment would be needed to 
set each receiver to the desired 4-watt level, where 
audio quality could not exceed 10 per cent distortion. 
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Brightness control 
Volume and service 


selector 


Brightness and contrast controls 
were placed behind a spring-closed 
trap door; volume control and ser- 
vice selector were combined in a 
new control unit mounted at the 
left. Control unit is a special as- 
sembly combining a volume control, 
audio channel selector and _ line 
switch; shaft has no stops—may be 
continuously rotated either way. 
















A study of existing receivers resulted in the selec- 
tion of a production 17-in. table model as one that 
could be modified for hotel service and also meet 
the high performance requirements. The basic modi- 
fications necessary involved changes in the circuitry, 
redesign and relocation of operating and service con- 
trols, new brackets to support antenna and radio cable 
connectors, and a new cabinet construction and finish. 

One of the first steps was the removal of the ex- 
posed screw fasteners for the picture-tube bezel. 
Fastening screws were staked on the inside of the 
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Service contro! guard 


A standard production 17- 
in. model was used as the 
basis of the new design. 











“Trap-door’ spring Contrast control 


Standard tuner 
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~Volume control 
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“RFadio channe/ selector 
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\Line switch 


bezel and extend into the cabinet where they were 
held by nuts. To remove the bezel, occasionally nec- 
essary for cleaning the face of the picture tube, the 
back panel must be first removed to get access to 
the nuts holding the bezel. 

In redesigning the controls the dual volume-con- 
trast control at the left was replaced by two single 
controls. The volume control was mounted on a 
bracket at the rear of the chassis to become a volume- 
limit control which could be set to the peak audio 
volume of % watt. The contrast control was relocated 
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Shielded 





Volume antenna 
Shielded limit 
transf Tuning control 
antenna control —aw 9 \ Guord for 
COOx service 
controls \ 





Small hole in rear cover 
provides service access to 
the volume limit control; 
tamper-proof box covers 
rear service controls. Line 
cord has an angle plug to 
keep cord close to wall. 





. ( —e _ - , 
. a / 
se Special volume ona 


is er. radio channel control 





Shielded audio 
channel cable 


Proximity to the TV 
transmitter resulted 
in some difficult 
shielding problems 
to prevent leading 
images. Antenna lead 
required special 
braided shielding 
well-grounded to 
chassis, and alumi- 
num foil shielding 
for the inside of the 
cabinet. Radio chan- 
nel leads to the spe- 
cial control unit are 


also shielded. 
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to a position at the right behind the “trap-door” 
formed by the hinged indentification plate. A guard 
cover placed over the service controls behind the 
trap-door is removable for service by loosening two 
recessed-head screws. The brightness control is at 
the left inside the trap-door. A stiff spring was added 
to snap the door closed after use to discourage the 
hotel guest against excessive playing with the bright- 
ness and contrast controls. : 

Special Service Selector Switch 

The control at the left side of the cabinet is a new 
dual-service selector switch and volume control. Both 
controls are without rotary stops. As shown in the 
enlarged view, this assembly includes a large volume 
control, wafer selector switch, and rear-mounted line 
switch. The requirements for this control presented 
one of the major design problems faced in developing 
the receiver. 

Impedance level of the master “AM” audio re- 
quired that the primary side of the audio output 
transformer be switched. Because of possible 
“hang-up” of the detent-type wafer switch, it was 
imperative that the receiver be switched off before 
disconnecting the primary from the plate of the audio 
output tube. An §8-position, 45-deg, non-shorting, 
double-pole wafer section was used. A snap-action 
line switch with a 60-deg “on” angle was mounted 
at the rear of the switch assembly and actuated by 
the center shaft. Extra lugs were used on the wafer 
stators to maintain the primary connection just beyond 
the “on” angle. The complete selector assembly uses 
components from three vendors, with the wafer 
switch vendor responsible for the final assembly and 
its performance. 

For -user control of speaker volume on AM, the 
volume control is electrically connected as a poten- 
tiometer between voice coil and output transformer 
secondary. This caused a wide variation in reflected 
primary impedance. Approximately 6 db of inverse 
feedback was introduced from the transformer sec- 
ondary back to the first audio amplifier cathode cir- 
cuit to eliminate harmonic distortion at all settings 
of the volume control. 


Shielding a Major Problem 

Receiver shielding was another problem involving 
several innovations. The audio inputs are carried in 
the shielded 5-pair audio cable connected to the 10- 
terminal connector plug shown in the rear view of 
the cabinet. This cable carries AM audio up to the 
service selector switch mounted on the front apron. 
The shielding was found necessary to prevent TV 
sweep currents from radiating into other receivers on 
the AM lines. At the left side of the chassis is an 
antenna matching transformer mounted on the rear 
of the tuner bracket. This provided an impedance 
match from the 75-ohm master antenna system to the 
300-ohm tuner. 

Because of the proximity of the television trans- 
mitting antennas to the hotel in the New York City 
installation signal strength at the receiver was very 
high, causing noticeable “leading” ghosts in the pic- 
ture. To measure the effectiveness of proposed shield- 
ing methods an engineering model of the new re- 
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ceiver was set up in a room where the maximum 
signal strength was found. With conventional shield- 
ing sufficient same-channel pickup was present to 
produce multipath distortion of both picture and 
sound. 

The short lead between the tuner and matching 
transformer was enclosed with a metal shield to re- 
duce pickup at this point. The antenna coaxial cable 
from the matching transformer to the back panel 
connector required an additional copper braid jacket, 
soldered to the chassis at three points. Additional 
shielding needed to further eliminate stray signals 
was obtained by lining the entire cabinet with paper- 
backed aluminum foil. The foil-lined back panel had 
to be held with closely spaced drive screws to provide 
adequate conductive shielding. 


Leading Ghosts Eliminated 


With this degree of shielding and antenna discon- 
nected and with a 75-ohm antenna termination on 
the receiver, a maximum pickup of 30 microvolts was 
measured on Channel 7, the worst offender. With a 
minimum of 750 microvolts of signal from the master 
antenna system, leading “ghosts” were eliminated in 
the picture. 

An additional problem arose after production quan- 
tities of receivers were installed in the hotels. When- 
ever a receiver was switched from one TV channel 
to another, the picture on the receiver in the adja- 
cent room would roll vertically or tear-out horizontally. 
It was found that the antenna feed isolation between 
rooms was insufficient to eliminate switching transi- 
ents from the tuner oscillator. This was cured by 
increasing the room-to-room isolation in the antenna 
feed line from the vertical risers. 

To make rear service controls inaccessible to the 
hotel guest a steel cover was riveted to the back 
panel, as shown in the illustration, to enclose the 
horizontal size, linearity, and stabilizing controls, and 
the AGC control. The small hole at the lower left 
corner provides access to the volume-limit control. 
At the right-center of the back panel is a cut-out for 
the antenna and radio connectors. A cable clamp was 
placed below the connectors to provide strain relief 
for the system cable. This cable has a woven cotton 
braid covering from which the antenna coax and 5-pair 
audio cable fork out approximately 4 in. from the end, 
making it necessary that the two chassis connectors 
be located in the same area on the back panel. 


Skeleton Frame Cabinet 


A heavy-duty line cord was supplied with a right- 
angle wall plug. The right-angle feature was to keep 
the bulky line cord snug against the wall to facilitate 
room cleaning and for neater appearance. Require- 
ments imposed on the cabinet called for a major 
modification. Instead of a conventional wood box 
the cabinet was designed as a sturdy skeleton frame 
covered with % in. masonite panels. Exterior of each 
panel was surfaced with a melamine sheet on which 
the grain finish was applied. This construction gave 
the durable surface finish needed with no sacrifice 
in appearance; the frame construction gave the desired 
rigidity to withstand repeated movement of the set 
during cleaning of the room. ooo 
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Part-Winding 
Starting 


Of Squirrel-Cage Motors 


This type of increment starting provides good performance 


at low cost. However, in cases of poor design, these benefits 


can be offset by certain faults—principally noise and crawling. 


The designer can predict and minimize such troubles by a 


knowledge of the performance of motors on part windings. 


Marvin Brown, Electrical Engineer 
Star Kimble Motor Division 
MIEHLE PRINTING PRESS AND MEG. Co. 


WHEN IT IS NOT PRACTICAL to start a polyphase squir- 
rel-cage induction motor by throwing it directly 
across the line, increment starting must be resorted 
to. Of the several methods available to the equip- 
ment designer, the part-winding technique is of spe- 
cia] interest. It is low in cost, requires little auxiliary 
equipment and provides excellent acceleration. In ap- 
plying part-winding starting, it is customary to ac- 
tually test the motor to determine its performance 
characteristics. However, it is not necessary to resort 
to such wasteful cut-and-try methods because de- 
terminations can be made beforehand to predict the 
performance of any specific motor. 

The normal approach to the problem of limiting 
the starting current of a squirrel-cage motor involves 
the application of reduced phase voltages to the 
motor at standstill. The voltage is then increased in 
specific increments up to rated phase voltage. The 
objective of increment starting is to minimize the 
effects of high starting current on other apparatus 
operating on the same power system, while permit- 
ting the motor to come up to rated speed as quickly 
as possible. Rapid acceleration is necessary to prevent 
injurious heating of the motor. 
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The starting of a motor on reduced voltage neces- 
sarily decreases the available accelerating torque, and, 
therefore, increases the time of acceleration. Since 
the heating of a squirrel cage motor is a direct func- 
tion of the time of acceleration, the application of 
too small a voltage can cause excessive heating in the 
motor windings. In addition, if the capacity of the 
power system is not large compared to the motor 
capacity, the current taken by the motor can cause 
a voltage drop throughout the system of such a mag- 
nitude that other apparatus on the line will be affected. 

While, in general, power system capacities are suf- 
ficient to allow the starting of most motors at full 
voltage, various cases do exist where incremental 
starting is a necessity. In such cases, one of the fol- 
lowing types of starting arrangements is usually re- 
sorted to: 

1, Autotransformers 

2. Wye-delta connections 
3. Primary impedances 
4. Partial motor winding connections. 

The autotransformer method offers, theoretically, 
the best means of accelerating a motor from standstill 
considering the number of starting increments possi- 
ble. However, from an economic viewpoint, the cost 
of this controller is high compared to the other types. 
This is even more evident when it is necessary to 
maintain the motor terminals on the line while switch- 
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ing taps. Wye-delta starting, on the other hand, is 
low in cost and simple but very limited in application. 
The current and torque obtained on the wye step are 
approximately 52 and 27 per cent, respectively, of the 
normal delta connection values. This is the one in- 
crement that may be obtained. It is apparent that only 
small inertia loads can be accelerated satisfactorily 
by this means. Furthermore, it is absolutely ncessary 
to break the motor circuit to reconnect for the delta 
connection. This introduces a transient surge of cur- 
rent, the magnitude of which can produce a condition 
nearly as objectionable as that resulting were the 
motor started on its normal connection. 

Primary impedance contro] of starting current, while 
simple in its application, involves more bulky equip- 
ment for any specific starting characteristic than either 
of the two above methods. Costwise, it is generally 
less expensive than the autotransformer method but 
more expensive than the wye-delta method. It is used 
in lieu of wye-delta starting where greater increment 
Hexibility is desired. 


Part-Winding Starting 

In each of the above three starting methods, the 
specific motor presents to the controls a balanced set 
of parameters irrespective of the type of internal 
motor connection. Therefore, for a multiphase motor, 
the starting current per phase must be_ balanced. 
While each method involves varying the applied 
phase voltages in increments, part-winding starting 
applies a constant phase voltage on incremental motor 
impedances. A prerequisite of this type of control is 
that the winding be multi-circuit with a suitable num- 
ber of line leads for altering connections. Part-winding 
starting involves connecting a portion of the total cir- 
cuits to’ the lines for starting purposes so that the 
starting current and torque is reduced below those 
values obtained with a full winding connection. The 
magnitude of this reduction can be varied over a 
wide range depending upon the number and type of 
circuits used. The usual part-winding controller is 
standard so far as enclosure, circuit breakers and as- 
sociated devices are concerned. As in other controllers 
for automatic operation, a timer is used. A prede- 
termined amount of time is allowed to elapse before 
the remaining circuits are connected across the line 
in parallel with the starting circuits for normal run- 
ning operation. 

During the switching operation, the starting motor 
circuits are not disconnected from the lines. Transient 
effects are thereby minimized. Allowance has to be 
made within the controller for unbalanced starting 
currents. 

Any motor, with the proper choice of circuits, can 
be designed for part-winding starting. Of specific 
importance, however, is the application of reconnect- 
able, dual-voltage, general-purpose squirrel-cage mo- 
tors for this purpose. While the major emphasis of 
the following discussion will be placed upon nine- 
lead, four-pole, three-phase motors, this method of 
starting is not restricted to the number of phases, 
the number of leads or the number of poles. It is nec- 
essary only that the circuits be externally reconnect- 
able. Consider, for example, the standard three-phase 
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FIG. 1—Terminal diagrams for standard 
three-phase wye and delta motor connections. 
Part-winding starting can be applied only to 
the low-voltage connections, where two or 
more parts of each phase winding are in 
parallel. The fact that one part of a winding 
offers greater impedance than two parts in 


parallel is what makes the part-winding tech- 
rique useful for limiting starting current. 
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FIG. 2—Wye connections for part-winding 
starting of three-phase motor. Both schemes 
shown above offer identical impedances. 


FIG. 3—Delta connections for part-winding 
starting of three-phase motor. This circuit 
provides the same results as the wye-connected 
windings of Fig. 2. 


wye and delta terminal diagrams of Figs. 1(a) and 
l(b). Obviously, the high-voltage connection does 
not lend itself to part-winding starting simply be- 
cause a multi-circuit external connection is not avail- 
able for this voltage. However, the required conditions 
are satisfied by the low-voltage connections for both 
wye and delta. It can generally be stated that only 
the low-voltage connections of a dual-voltage motor 
are suitable for part-winding starting. While, as shown 
by Figs. l(a) and 1(b), a number of combinations 
of circuits are available, the motor should present to 
the line as little unbalanced phase impedance as pos- 
sible. Extreme unbalancing of the line currents can 
offset many of the advantages of part-winding start- 
ing. Therefore, the low-voltage connections are limited 
to the connections of Fig. 2. 

The choice of winding combinations in a wye-con- 
nected motor is incidental since the two circuits of 
Fig. 2 have identical impedances. Either circuit can 
be used for starting purposes, each giving the same 
results as the other. The low voltage delta connection 
of Fig. 1(b) affords many more combinations than 
that of Fig. l(a), each yielding different types of 
starting performances. For example, to obtain the 
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same results as the wye-connected windings of Fig. 2, 
the delta motor need only be connected as shown in 
Fig. 3. 

The starting characteristics of several external delta 
combinations will be illustrated and examined later. 
Ultimately, the determination of which combination 
of leads to use for partial delta-winding starting de- 
pends upon the internal connections of the winding 
and the starting characteristics desired. An examina- 
tion of the internal connections is necessary to deter- 
mine factors such as the magnitude of the starting 
current and torque reduction; type of air gap space 
harmonics and consequent noise combinations; de- 
gree of winding unbalance and resultant pulsating 
torques; time of acceleration for any specific load; 
crawling (operating below rated speed) and locking 
effects and switching current surge. 


Winding Practice 


It is general practice to wind three-phase, four-pole 
motors so that the beginning of the second phase is 
displaced by a mechanical angle of 60 deg from the 
beginning of the first phase. The third phase is dis- 
placed by 120 deg from the first. The internal con- 
nection diagrams in Fig. 4 show wye and delta inter- 
nal diagrams of nine-lead, dual-voltage, 2/1 circuit, 
adjacent-pole motors. Similarly, the diagrams of Fig. 
5 are for like poles in series. These internal connec- 
tions must be studied in conjunction with the type of 
external connections to predict the starting perform- 
ance of the motor. Leads 1, 2 and 3 represent the 
beginnings of the respective phases mentioned previ- 
ously. Lead markings in Figs. 4 and 5 correspond to 
those of Fig. 1. Consider the motor typified by Fig. 
4(a), for low-voltage operation, connected to the 
power lines so that leads 7, 8 and 9 are open at 
starting and leads 1, 2 and 3 are connected to L,, L» 
and Lz. It will be found that approximately 55 and 
65 per cent of the normal-winding starting torque 
and current, respectively, will result. An examination 
of the active conductors would reveal that the phase 
impedances are unbalanced, the magnitudes of the 
unbalance increasing as the pitch of the winding de- 
creases from unity. 

The figures stated above are actually average values, 
since the starting torque and current per phase are 
functions of the degree of unbalance of the winding. 
This follows since any derangement of the symmetry 
of the machine causes a pulsating torque to be super- 
imposed upon the average motor torque. For bal- 
anced impressed voltages, unbalanced phase im- 
pedances must result in unbalanced phase currents. 
By virtue of the position of the active conductors 
around the air gap, there is produced besides the 
main four-pole rotating magnetic field, a large num- 
ber of other air-gap harmonics which greatly exceed 
the number of those set up by the normal winding. Of 
prime importance are two of these harmonics which, 
in conjunction with the main wave, ultimately deter- 
mine whether or not a motor will start and come 
up to speed satisfactorily. These waves are a bi-direc- 
tional, unbalanced two-pole sub-harmonic and a six- 
pole, balanced bi-directional wave, similar to that 
produced by a six-pole, single-phase winding. Both 


110 


of these are of large magnitude. The major variation 
of motor characteristics for part-winding operation 
from those of the normal winding is dependent upon 
these two parasitic harmonics and to a lesser extent 
upon the large increase in the air-gap reactance. 

Both harmonics play a part in the limitation of 
starting current. However, the torque contribution of 
the two-pole sub-harmonic is of a positive nature 
which actually aids the effect of the main pole wave. 
The torque contribution, at starting, of the six-pole 
wave is zero, which is as it should be considering its 
single-phase effect. The large increase in air gap 
reactance, due mainly to the excessive number of air 
gap harmonics, plays a major role in limiting the 
starting current of the circuits. The starting torque, 
then, will be determined by this current and by the 
contribution of the two-pole parasitic torque to the 
main wave torque. 

As the motor speed increases, the six-pole wave 
begins to contribute a resultant positive torque. This 
contribution reaches a maximum value in the region 
just below its synchronous speed. After this point, 
a slight increase in motor speed causes the six-pole 
torque contribution to decrease to such an extent that 
a minimum value of this torque occurs just above the 
synchronous speed of the wave. Fig. 6 presents the 
torque curves for this connection.* It is apparent that 
the six-pole effect reduces the resultant motor torque 
to a great extent. For normal motor designs, crawling 
at speeds just above this six-pole synchronous speed 
may result even without any load inertia. Further- 
more, motor noise at this point is considerable and 
may become excessive if crawling were to result. 
Motor current is also near its minimum value at this 
point, as shown by Fig. 7. 


Switching Surges 


If switching to the normal running winding should 
occur in the region just above the synchronous speed 
of the six-pole wave or while the motor is crawling, 
the resultant current surge can easily be as detrimental 
as if the motor were started on its normal winding. 
This condition would eliminate any advantage of 
part-winding starting. While no crawling effect can be 
produced by the two-pole wave, the reaction of rotor 
harmonics due to this wave with other stator har- 
monics can result in objectionable noise, usually a 
whistling effect. In the normal winding, pitching and 
skewing can reduce noise and crawling effects. While 
the normal coil pitches will reduce to a negligible 
value the magnitudes of the 10- and 14-pole harmonic 
waves, this same coil pitch will have little effect on the 
two- and six-pole waves. Normal skewing, also, is of 
practically no value in reducing the effects of these 
harmonics. For the adjacent-pole, wye connection as 
typified by Fig. 4(a), little else can be done to reduce 
the effects of these harmonics. Overpitching can be 
resorted to, but is undesirable. 

Large air gaps are a feasible means of reducing 
parasitic torque effects. However, air gaps generally 
cannot be increased drastically without lowering nor- 
mal running power factors and efficiency below com- 


* These curves and those that follow are not drawn to any specific scale; they 
are meant to be typical of the respective connections without indicating 
magnitudes. 
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FIG. 4—Internal connection diagrams for nine-lead, 
dual-voltage adjacent pole motors. The wye arrange- 
ment is shown as (a) while the delta connections are 
designated as (b). 





FIG. 5—Internal connection diagrams showing like 
poles in series. The sketches given are for wye and 
delta arrangements. 


petitive performance values. Unfortunately, drastic 
air-gap changes are frequently necessary to permit 
satisfactory part-winding starting. The previous per- 
formance statements refer mainly to NEMA Design B 
and C motors. The detrimental effects mentioned are 
much reduced for Design D motors. In any respect, 
the problem of noise and crawling can be minimized 
by use of a delta-connected motor or by reconnecting 
the winding of Fig. 4(a). If this diagram is changed 
as shown in Fig. 8, then the new parallel circuits will 
be as in Fig. 9. Now, if half the winding is connected 
to the power lines, it will be found that the six-pole 
bi-directional wave is completely eliminated as are 
all its multiples. The tendency to crawl and be noisy 
in the region of the synchronous speed of this wave 
is gone. The two-pole wave is still present, but in a 
uni-directional form such that its torque is negative 
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ROTOR SPEED—- 


NEGATIVE +-TORQUE —-POSITIVE 


———-—— 2 POLE TORQUE 


on an enn em emma 6 POLE TORQUE 
—_—__———- MAIN WAVE TORQUE “ 
—————— RESULTANT TORQUE 

A- SYNCHRONOUS SPEED OF SIX POLE WAVE 


B- SYNCHRONOUS SPEED OF_ MAIN WAVE 


FIG. 6—Curves show qualitatively the three princi- 
pal terques set up during part-winding operation. 
The six-pole effect reduces the resultant motor torque 


considerably just above synchronous speed of the 
six-pole wave. 







A-SYNCHRONOUS SPEED OF 
SIX POLE WAVE. 


B-SYNCHRONOUS SPEED OF 
MAIN WAVE. 


PHASE CURRENT —~ 


ROTOR SPEEO —~ 


FIG. 7—Motor current is at a minimum when the 
rotor is operating in the vicinity of synchronous 
speed of the six-pole wave. Since torque is lowest 
here, also, crawling may occur at a point just above 
this synchronous speed. 


with respect to the main wave torque at all times. 

The effect of this connection is that the resultant 
motor torque will be smaller than that for the previous 
connection, being approximately 40 per cent of the 
normal-winding torque. The starting current will be 
about 50 per cent of its normal value. Although the 
starting torque for this connection is less than that for 
the previous connection, the available accelerating 
torque through the accelerating range will be greater 
because of the elimination of the excessive six-pole 
torque dip. Consequently, the acceleration time for a 
specific load inertia is shorter. A typical speed-torque 
curve for this connection is shown in Fig. 10. The 
unbalanced conditions of this circuit are not as severe 
as for the former and the prediction of performance 
characteristics is easier. Noise, while still present, due 
mainly to the effect of the two-pole wave, is not as 
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objectionable. Furthermore, the extreme current dip 
that resulted with the other connection at the syn- 
chronous speed of the six-pole wave is completely 
absent. 

A delta connection for adjacent poles in series 
makes possible both winding characteristics previously 
explained for the two types of wye-connected motors. 
This will become apparent by looking at Figs. 1(b), 
4(b), 1l(a) and 11(b). Fig. 11(a) refers to the first 
connection described, while Fig. 11(b) refers to the 
second. Thus, while only two-step starting is available 
with any connection, the adjacent pole delta connec- 
tion offers the same characteristics without readjusting 
the internal connection as the adjacent-pole wye con- 
nection offers with readjustment. It is seen that a 
delta-connected motor used for part-winding starting 
is more flexible than any of the orthodox, two-step 
controls listed previously. 

With respect to the like-pole connections of Figs. 
5(a) and 5(b), the effect of starting the motor on 
one-half of the winding is similar to that produced by 
a 120-deg phase belt winding. Actually, neglecting 
any unbalance that might exist in the motor parame- 
ters, a prediction of the motor starting performance 
can be made simply by adjusting the consequent pole 
distribution factors for the normal winding distribu- 
tion factors. The distribution factors are the principal 
difference between these connections. For this part- 
winding connection, some unbalance will exist in the 
phase impedances depending upon the coil pitch of 
the winding. Starting torques and currents are higher 
than for the adjacent pole connections, being approxi- 
mately 70 per cent, respectively, of the corresponding 
normal-winding values. 


Air-Gap Harmonics 


Except for a full-pitch winding, the number of 
air-gap harmonics, al] uni-directional, are excessive 
and tend to produce noisy operation. However, this 
noise is not as objectionable as for the first connection 
discussed; i.e., partial, adjacent-pole winding withou' 
readjustment. Crawling tendencies are noted to some 
extent, especially since an existing positively rotating 
16-pole wave, together with the presence of a nega- 
tively rotating 8-pole wave, reduces the accelerating 
effect of the main wave. The sub-harmonic two-pole 
wave has been completely eliminated. If any crawling 
does result, it will occur in the region slightly greater 
than the synchronous speed of the 16-pole wave. How- 
ever, this tendency to crawl is not excessive unless the 
load inertia is large. A typical speed torque curve is 
shown in Fig. 12. Large current dips will occur also 
in the region of this svnchronous speed but this can 
generally be ignored if no crawling occurs. 

Although the previous discussion has dealt only 
with specific four-pole, three-phase connections, the 
same principles can be easily applied to other types 
of phase connections and pole numbers. By displac- 
ing the second phase of a three-phase, adjacent-pole 
winding by 90p electrical deg (where p, the number 
of main poles, equals four or more) and keeping in 
mind the proper direction of current flow in that 
phase, crawling and noise effects will be greatly re- 
duced. Like pole windings will produce consequent 
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pole effects for all combinations of phases and poles, 
with the exception of two poles. Two-pole windings do 
not apply themselves readily to partial winding start- 
ing mainly because of the position of the active con- 
ductors in the air gap and the type of coil pitching 
normally used. Extreme unbalances exist in the motor 
impedances tending to produce very noisy operation 
and maximum crawling effects. Dual-voltage two-pole 
stock motors are not applicable to part-winding start- 
ing unless load and motor inertia is negligible. How- 
ever, by specific design procedures, a two-pole motor 
can be made to operate satisfactorily within the limi- 
tations of acceptable acceleration periods. The number 
of phases have little to do with the ultimate charac- 
teristics of a motor operating on a portion of its 
winding. 

While only a tew of the possible combinations of 
circuits have been mentioned, it is evident that the 
part-winding method of starting squirrel-cage motors 
has a number of advantages when compared to other 
methods now in use. Although the autotransformer 
method generally gives noiseless and smooth starts 
unlike those of the part-winding method, the higher 
cost of the autotransformer places it as a disadvan- 
tage. In all respects, a proper motor connection used 
on part-winding starting will out perform wye-delta 
starting. Cost and size make the part-winding starting 
preterable to primary impedance starting. 

It leads are brought out of the motor for all phase 
groupings, any combination of these groupings suit- 
able for reconnection for normal operation can be 
used to give specific starting characteristics. Although 
only standard nine-lead motors have been used as 
examples, a motor specifically designed for part-wind- 
ing operation can be made to provide any desired 
starting characteristics with little loss in normal oper- 
ating performance values. ! 


Bibliography—Starting of Electric Motors 


IN A CONTINUING editorial program covering all phases of the 
starting problem in electric motors, the following articles have 
appeared in ELECTRICAL MANUFACTURING in recent issues. 


Starters for Hermetic Motors, December 1953, page 104. Re- 
visions in the National Electric Code facilitate the selection 
of controls to match the special starting and running char- 
acteristics of hermetic motors. 


How to Specify Intergral-Horsepower Motors, September 1953, 
page 155. Including a listing of what starting information 
must be given to the motor manufacturer to permit him to 
furnish a suitable motor for a particular application. 


Eddy-Current Couplings, May 1953, page 116. How such 
couplings can be used to enable motors having normally 
poor locked-rotor torque characteristics to start and acceler- 
ate heavy loads. 


Duty-Cycle Drives with Induction Motors, April 1953, page 
106. When drive motors are started and accelerated fre- 
quently, heating and cooling losses in the cycle must be 
calculated to avoid misapplication. 


High-Torque vs High-Slip Motors, March 1953, page 134. 
General discussion as an aid in matching motor operating 
characteristics to load requirements particularly during start- 
ing and acceleration. 
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FIG. 8 (Left)—Problems of noise and crawling can 
be reduced by reconnecting the windings of Fig. 4 
(a) to the arrangement given here. FIG. 9 (Right) 
—Shown here are the parallel circuits resulting when 
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FIG. 10—Improved torque-speed characteristic of re- 
connected motor. Note absence of the detrimental six- 
pole wave. 


FIG. 11—Delta connections for adjacent poles in 
series. Delta-connected motor for part-winding start- 
ing is more flexible than the wye-connected motors 
previously shown. 


FIG. 12—Speed-torque characteristics for part-wind- 
ing starting of delta-connected motor. The 8- and 


16-pole harmonics are prominent for this arrange- 
ment, 


Starters for Squirrel-Cage Induction Motors, December 1952, 
page 116. Equipment for both full-voltage and reduced-volt- 
age types of starting are covered in this review of basic 
operating principles. 


Adjustable-Speed Drives, November 1952, page 113. Broad 
coverage of the 24-nage article includes description of start- 
ing characteristics of various types of drives. 


Repulsion-Type Motors, September 1952, page 90. Review of 
starting and operating characteristics of the three major 
types of the repulsion motor. 


Single-Phase Motor Could Have Leading Power Factors, Au- 
gust 1952, page 110. Analysis of proposed methods for re- 
ducing starting voltage dips; effect on cost and performance. 


Locked-Rotor Performance of Polyphase Induction Motors, 
January 1952, page 104. Graphic methods for selecting 
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the motor windings are reconnected as described by 
Fig. 8. This connection provides smaller motor 
torque but eliminates the six-pole wave. 
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design class and NEMA frame size for motors operating 
under stalled conditions. 


Performance of Electronic Drives on Half-Wave Power, June 
1951, page 102. Starting and operating characteristics under 
variations in load, voltage and frequency; relation between 
torque-producing and heat-producing effects of armature 
current. 


How to Select Shaded-Pole Motors, September 1950, page 74. 
Design procedures to follow in matching motor to load; 
survey of types and sources of supply. 


New Single-Phase Motors in Integral-Horsepower Ratings, 
April 1950 and May 1951, page 108. Two-part article gives 
design and operating characteristics for single-phase capaci- 
tor types with ratings up to 20 hp; performance data in- 
cluded on comparable repulsion-induction types. 
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Selection of 


Permanent 


Magnet 


Materials 


Influence of magnetic characteristics, application 


and design factors, material properties and manufacturing 


methods in selecting the best material from 19 types of 


cast. sintered or formed materials now available. 


Charles A. Maynard, 
Vice President, Engineering and Research 
Tue INDIANA STEEL PRopucTs COMPANY 


RELATIVELY A FEW YEARS AGO the only materials used 
for permanent magnets were carbon, tungsten, chrome 
and cobalt steels. These materials had many charac- 
teristics in common; magnets were usually hot forged 
from a rolled bar into U-shaped magnets, annealed if 
drilled, heat-treated and ground as required. Desired 
performance was obtained by selection of the material 
and by varying the cross section and length of the 
magnet. Today, many new materials are available with 
far superior magnetic qualities.° New design ap- 
proaches are necessary, to take advantage of their 
special properties. 

New materials now available include the various 
grades of alnico, ductile materials such as Cunife, and 
a new ceramic material. Complete design data for 
19 of these new materials are included in the table on 
page 116 along with application factors, material char- 
acteristics and manufacturing limitations. 


*For references to earlier articles giving properties of these newer materials 
see bibliography at end of this article 


tSee Exvecrrica, Manuracturinc, November 1953, page 172. 
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Table I—Magnetic Characteristics 
Affecting Selection of 
Permanent Magnet Material 


. Maximum energy product 
2. Residual induction 
3. Coercive force 
. Permeance coefficient 
>. Induction at maximum energy product 
}. Magnetizing force per unit of length 
. Incremental permeability 
. Peak magnetizing force 
9. Optimum hysteresis energy 
. Magnetizing force at optimum hysteresis 
energy 
. Relative efficiency—ratio of optimum _hy- 
steresis energy and corresponding magnetizing 
force 
2. Reversible change in remanence with tem- 
perature 
SPECIFIC DESIGN VALUES for each of these proper- 
ties for 19 different cast, rolled and sintered per- 


manent magnet materials are given in the table on 
the following page. 





ELECTRICAL MANUFACTURING 


FIG. 1—Demagnetization, en- 
ergy product and permeance 
curves, for cast alnico materials 
(A), sintered magnetic mate- 
rials (B), formed magnets (C). 


Magnetic Characteristics 


There are twelve specif- 
ic magnetic characteristics, 
Table I, that enter into the 
selection of the one _ best 
permanent magnet material 
for a given application. Rela- 
tive importance depends on 
service conditions, cost, 
space and fabricating re- 
quirements. Specific values 
of these characteristics for 
each of 19 different cast, 
rolled and sintered materials 
are given in Table II. 


Maximum Energy Prod- 
uct. Relative efficiency of a 
magnet, based on the vol- 
ume of material required, is 
indicated by the maximum 
energy product. This is a 
measure of the energy that 
a unit volume of the magnet 
material will produce in a 
magnetic circuit designed 
for optimum conditions for 
a material. Values for cast, 
sintered and formed mate- 
rials are shown in Fig. 1. 


Residual Induction and 
Coercive Force. If optimum 
conditions can be achieved, 
actual values for residual in- 
duction and coercive force 
are of little real value in de- 
sign. These values are specif- 
ic points on the demagneti- 
zation curve after magneti- 
zation and indicate the flux 
density in the magnet when 
it is providing no magnetic 
potential, and the magnetic 
potential when no flux is 
being produced. Neither 
condition is normal. Funda- 
mentally the purpose of a 
magnet is to produce a mag- 
netic field external to itself, 
which requires a magnet to 
supply both external mag- 
netic potential and flux. 


Permeance Coefficient. 
The point of maximum 
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energy product in any material is obtained at a specific 
ratio of induction and coercive force. This ratio, or the 
permeance coefficient is often helpful in selecting a 
suitable material. The optimum value as determined 
by design conditions is given by IP/A, where | is the 
length of the magnet, P is the total permeance of the 
external magnetic circuit, and A is the area of the 
magnet. 

The maximum energy product for alnico V is the 
highest of all the permanent magnet materials, and 
would indicate it should be used, all other factors per- 
mitting. If the magnetic length is limited a material 
producing a higher magnetizing force per unit of 
length might be selected. Or, if the preferred orienta- 
tion of alnico V cannot be used or obtained in the 
manufacturing process, a non-oriented material should 
be selected. 


Incremental Permeability. Another factor of im- 
portance in some designs is the incremental perme- 
ability. Fig. 2. This is the change in flux density and 
magnetomotive force of the magnet due to variations 
in the external magnetic circuit, such as varying air 
gaps or changes in the external demagnetizing force. 


Peak Magnetizing Force. Magnets must be properly 
magnetized in order to achieve the desired magnetic 
properties. The minimum value of the magnetizing 
field to reach saturation varies with each material and 
is a factor involved in the selection of a material. 


Optimum Hysteresis Energy. This is a significant 
factor in selecting a material for hysteresis motors and 
drives. Energy is required to produce a complete cycle 
of polarity change, and this energy becomes heat 
within the magnet due to the molecular friction over- 
come in making such changes. 


Magnetizing Force at Optimum Hysteresis Energy. 
The design of hysteresis devices is determined by not 
only the hysteresis energy of the material but also by 
the magnetizing field required or that can be produced. 
Therefore, the field strength required to produce opti- 
mum hysteresis energy is an important factor is select- 
ing the best material. Fig. 3 shows this relationship 
for 12 different permanent magnet materials. 


Relative Efficiency. This is the ratio of optimum 
hysteresis energy and the magnetizing force required. 
The highest value of optimum hysteresis energy for 
any of the materials is that of alnico VI, and requires 
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FIG. 2—Incremental permea- 
bility at various flux densities 


a field strength of 1100 oersteds. However, alnico V 
has only a slightly lower value of optimum hysteresis 
energy, and requires a much lower field strength—only 
620 oersteds. Consequently, the relative efficiency is 
much higher for alnico V as compared with alnico VI. 

For oriented materials, such as alnico V, the values 
are the energy required for changing polarity parallel 
to the preferred direction. In non-oriented materials, 
the values are for any direction. 


Reversible Change in Remanence With Tempera- 
ture. This is a change with temperature that occurs 
after the magnet has been cycled from the lowest to 
the maximum temperature. The reversible changes are 
only for those temperature ranges which do not change 
the basic structure of the permanent magnet. The 
amount of change is comparatively small for most 
magnetic materials, of the order of 0.02 per cent per 
deg C. Coefficients for Cunife I and Indox I however 
are much greater, in the range of 0.15 to 0.20 per cent 
per deg C. 


Application and Design Factors 


The proper design and application of permanent 
magnets require information other than that of the 


fair; G, good; E, excellent; Ex, exceptional; S, superior. 


YH, oriented in heat treatment; YR, in cold reduction; YP, in pressed direction. 


C, cast, heat treated; CR, cold reduced; HR, hot rolled and formed: M, cooled in magnetic field; S, pressed 


Note 1. Multiply by 6.45 for lines per sq. in. 
Note 2. Multiply by 2.02 for amp-turns per in. 
Note 3. Multiply by 12.1 for ft lb/in. 3/cycle. 
Note 4. P, poor; F, 
Note 5. N, nil; S, slight. 
Note 6. 
Note 7. A, most important; D, least important. 
Note 8. H, hard; B, brittle; M, machinable: D, ductile: A, annealed for machining. 
Note 9. 
from powder and sintered. 
Note 10. C, cast; P, pressed; F, formed from rolled stock. 
Note Il. 





G, grind only holes cored at time of casting; A, annealed for machining. 


*This value is above the Curie point of 950 F at which the material becomes nonmagnetic. 


a. Maximum cross-section is 0.1 sq in. &. Check with supplier. 
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FIG. 3—Hysteresis loss as influ- 
enced by peak magnetizing force. 


basic magnetic characteristics. Table II evaluates five 
of these factors for each of the 19 materials. 


Ability to Withstand Demagnetizing Fields. This is 
a reflection of the values of coercive force and mag- 
netomotive force per unit length at peak energy prod- 
uct. The maximum stray field must also be included 
as this may have an adverse effect on the magnet. This 
requires either a material with a higher coercive force, 
or an increased magnetic length. If the device must 
produce a field of constant value, even if subjected to 
stray external demagnetizing fields, the assembly is 
subjected to a demagnetizing field in excess of that 
expected in use. Subsequent exposure to lower fields 
will have no lasting effects. In many devices maximum 
results are desirable. 

Allowance may be made for the effect of external 
demagnetizing fields so that the device will always 
perform its functions. The maximum stray demagnetiz- 
ing field may never be encountered, and the assembly 
is not stabilized, since it would penalize the efficiency 
of all units. 


Effect of Shock. The effect of shock on the rema- 
nence of magnets in devices is generally of a very 
minor nature. In practically all the high coercive ma- 
terials, the effect is negligible; in some of the older 
materials, such as chrome or cobalt steels, some drop 
will occur, but it is generally not significant. This is 
especially true if devices have been given a stabiliza- 
tion treatment. 


Approximate Temperature Which Affects the Ma- 
terial. Effects considered here are permanent changes 
in the structure of the magnet material which affect 
its magnetic characteristics. The temperatures shown 
in the table do not indicate that magnetized magnets 
will operate satisfactorily at these temperatures, but 
rather indicate the maximum temperature to which 
permanent magnets could be subjected in an assembly 
operation such as soldering or die casting. A magnet 
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made of Indox I material loses all of its magnetism at 
a temperature of approximately 950 deg F, which is 
its Curie point; however, the structure of the material 
is not changed even if subjected to much higher tem- 
peratures. In other permanent magnet materials, metal- 
lurgical changes taking place at the Curie point will 
permanently affect magnetic characteristics. 


Preferred Magnetic Orientation. In some of the 
permanent magnet materials this is a factor in deter- 
mining the shape of the magnet. In materials such as 
alnico V, VI and VII, this preferred orientation is ob- 
tained by cooling from a high temperature in a mag- 
netic field having substantially the same orientation 
as that desired in the final magnet. Since there are 
process limitations in obtaining the necessary strength 
and shape of the magnetic field as well as proper cool- 
ing rates, there are limitations as to the shapes of such 
magnets. For other than nominal bar magnets or 
U-shaped magnets, the permanent magnet producer 
should be consulted as to the feasibility of preferred 
orientation or another material having no orientation 
should be selected. 

Preferred magnetic orientation is also present in 
Cunife. It is obtained by a drastic cold reduction, the 
values being best when parallel to the direction of 
rolling. The preferred direction for Indox I is parallel 
to the direction of pressing. At right angles, the mag- 
netic values are approximately 20 per cent lower than 
those parallel to the direction of pressing. If these 
lower values can be utilized, the material can be used 
in other than the preferred orientation. 


Working at Maximum Energy Product. The relative 
importance of working the material at the point of 
maximum energy product varies considerably with the 
material. However, critical design requires that simul- 
taneous -values for residual induction and coercive 
force be determined from the demagnetization curve 
of the material when the material is to be utilized at 
other than the point of maximum energy product. 


Mechanical Characteristics 

While mechanical properties are important in de- 
termining means for incorporating a magnet in a 
device, the primary purpose of a magnet is the produc- 
tion of a magnetic field, and ideal physical properties 
may be sacrificed in achieving this. With the exception 
of Cunife and Cunico, all are hard and most are brittle 
after the final heat treatments. Only a few of the ma- 
terials can be annealed for drilling before the final 
heat treatment. The tensile strengths of all the mate- 
rials, except the chrome and cobalt grades, are very 
poor. However, the sintered grades are better than 
the corresponding cast grades. 

Some indication of the relative raw material and 
manufacturing costs are also shown. However, final 
costs will vary greatly with the size, shape and finish. 
Manufacturing methods are determined by the de- 
sign and type of material used. The permanent mag- 
net supplier should be consulted in all cases before 
designs are frozen. ooo 
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Left, some typical pressed and sintered Alnico magnets; center, ceramic magnets of Indox 1, a mate- 


rial with exceptionally high coercive force; right, permanent magnets made from ductile Cunife. 


Bibliography—Permanent Magnet Materials 


NEW DEVELOPMENTS in permanent magnet materials and 
in their application have been reported promptly and at 
length in ELecrricAL MANUFACTURING as data became 
available. Starting in 1947 with two articles on the al- 
nico materials and a review of seven other new materials 
the following references provide a background for the 
selection and design of permanent magnets. 


Performance of the New Alnico Permanent-Magnet Mate- 
rials, February 1947, page 72. A discussion of the do- 
main theory of magnetization and the magnetization 
curve; composition, magnetic properties and B-H curves 
for several alnico materials. 


Alnico Materials for Small Motor and Generator Fields, 
March 1947, page 78. Applications for the materials 
discussed in the preceding article; specific suggestions 
for field design, selection of the best composition with 
a number of case histories. 


New Inductor Motor Has Low Speed, Self-Start and High 
Torque, June 1947, page 115. Subfractional synchron- 
ous motor obtains excitation from alnico magnets within 
the rotor structure. Detailed discussion of design and 
performance characteristics, and expected applications. 


Design and Performance of Permanent-Magnet Rotors, 
August 1947, page 110. Partly theoretical, partly em- 
pirical method of calculating multipole-pole shapes for 
magnets subjected to open-circuiting conditions before 
assembly. 


Ten New Magnetic Materials in Review, September, 1947, 
page 74. Properties and applications for seven new 
permanent-magnet materials supplementing the alnico 
group and broadening the scope of magnet design; 
alloys include: Cunico, Cunife, Vectolite, Silmanal, Ind- 
alloy and Hardyne. 


Magnetic Recording Media as Components in Product 
Design, May, 1948, page 82. Types of magnetic media 
and range of magnetic properties with emphasis on 
oxide-coated tape. See also “Magnetic Recording Sys- 
tems in Product Design,” February 1950, page 74. 


Magnetic Ferrites—Core Materials for High Frequencies, 
December 1949, page 86. Ferromagnetic materials con- 
sisting only of metallic oxides have high volume re- 
sistivity and high permeability but low losses; aid in 
reducing size and weight of h-f magnetic circuitry. 
Differences between powdered irons and ferrites em- 
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phasized. Data on effect of flux density, frequency and 
temperature on magnetic properties. 


Permanent Magnetic Materials, March 1950, page 202. 


Short article on Remalloy, a_precipitation-hardening 
machinable alloy. 


Powder Metallurgy Cuts Cost of Toy Motor, April 1951, 


page 144, Sintered iron pole faces combined with 
round alnico magnet. 


Conserving Critical Materials, April 1951, page 124. Staff 
article reporting steps being taken by radio and tele- 
vision industry to reduce the use of scarce cobalt and 
nickel in speaker magnets, focusing coils and ferrite 
cores. See “Saving Critical Materials,” December 1951, 
page 102, for a report of actual reductions made 
during the year. 


Cobalt-Platinum Alloy, July 1951, page 120. Note on a 


new ductile alloy of high energy product and demag- 
netizing force. 


Low-Cost Processing of Alnico Rotors and Stators, No- 
vember 1951, page 125. Methods of designing perma- 
nent magnet parts to eliminate costly grinding and 
finishing processes; includes use of cast parts as inserts 
in machinable castings, die castings and molded plastics; 
several case histories. 


Navy’s High-Coercive Magnetic Material, August 1952, 
page 6. Brief note on a bismuth-manganese powder 


metal material with energy product comparable to 
alnicos. 


Permanent Magnets from Powdered Iron, August 1952, 
page 88. Pure iron powder of ultra-fine size and elon- 
gated particle shape when compressed to a critical 
density has properties potentially better than the best 
alnicos; a progress report on a development of special 
current interest in reducing the use of critical materials. 


Alnico V and Ceramic Magnets, November 1953, page 
172. Correction on brief article in September 1953, page 
170, showing comparative energy product curves for 
new non-metallic ceramic material and alnico V. 


Selecting Permanent Magnet Materials, January 1954, page 
114. Influence of magnetic characteristics, application 
and design factors, material properties and manufactur- 
ing methods in selecting the best material; data on 19 
types of cast, sintered and formed materials. 
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Functions 


Performed by 


Thread 


Inserts 


Six specialists analyze the practical 
limitations in threaded connections; 
discuss contributions made by 


thread inserts to these problems. 


Paul E. Wolfe 
Director of Product Engineering 
Hex1-Cor. CORPORATION 


PERFECT THREAD ASSEMBLIES can be drawn in theory 
but limitations in available materials and fabricating 
techniques prevent the accomplishment of the ideal 
design. 

What are the specifications for an ideal thread 
assembly? 

Why hasn't industry been able in the past to meet 
these ideal conditions? 

Can any of them be met today? 

Constructive answers to these questions were sought 
in a conference which brought together six Heli-Coil 
specialists in screw thread design. All of the questions 
raised during this conference fell into one of the seven 
groups listed in Table I. A summary.of the limitations 
of conventional threaded fastenings and the contri- 
bution of thread inserts, as developed during this 
conference, is presented in Table II on a following 
page. 

Of special importance to designers of electrically 
powered equipment is the thread strength which the 
inserts develop, and by which they resist severe vibra- 
tion and shock loads. Not only is this quality apparent 
in soft non-ferrous metals; it will also increase the 
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PANEL whose deliberations are summarized in Table II 
was composed of these Heli-Coil specialists. 


Leo Brancato, Manager of Engineering, previously pro- 
duction engineer; formerly a development engineer on 
. automatic packaging machinery. 


H. W. Cram, Director of Engineering Standards and 
Research, previously vice president and sales manager. 


John O. Forster, Chief Engineer, previously supervisor 
of production, design and inspection; formerly chief 


vibration resistance of a threaded fastener even in 
a steel component. 

Because the inserts supply good wear resistance 
and tensile strength in soft insulating materials, they 
are often used to receive terminal screws in electrical 
assemblies. When wound from phosphor bronze, the 
inserts are good conductors and will function in insu- 
lating panels as electrical connectors. 

Developed about ten years ago, wire inserts offer 
the designer of electrical equipment flexibilities not 
previously possible. To resolve conflicts outlined above, 
other solutions included more threaded fasteners per 
application or if wall thickness was critical, longer 
screws. Solid thread inserts have been commonly used 
to produce female threads of acceptable strength in 
non-ferrous parts, but they require more space, are 
difficult to install and may creep out of place under 
vibration loads. 

The cross-section of the wire and the coil form of 
the insert account for its performance characteristics. 
The wire is rolled to a diamond-shaped cross section, 
to conform to the standard 60-deg thread form; and 
the coils, wound to a diameter slightly over specified 
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engineer on gasolene injection equipment. 


Edward H. Rice, Jr., Manager of Customer Relations: 
formerly with a manufacturer of taps and dies. 


B. J. Smith, Director of Manufacturing; formerly plan- 
ning director on aviation power plants, and engineering 
vice president for a line of automatic packaging machines. 


Paul E. Wolfe, Director of Product Engineering; formerly 
an engineering consultant in automotive and aviation 


fields. 


thread size, automatically lock in place after assembly. 

The inserts provide higher thread strength because 
they are flexible. As shown in the section view, they 
adapt themselves to the female receiving threads 
tapped into the part and to the male threads on the 
screw. This action compensates for lead error on the 
screw or in the part and permits even distribution of 
load over all engaged male and female threads. Also, 
this compensation provides substantially higher thread- 
flank contact. As a result, wire thread inserts usually 
provide about 25 per cent greater tensile strength 
than do unprotected threads tapped into the same 
material. 

The inserts provide protection against wear because 
the surface of the rolled wire is smooth, dense and 
relatively hard. Surface smoothness is maintained at 
8-10 microin. and hardness is Rockwell C-45. There 
are no surface irregularities on the thread insert to 
engage and be torn by the tool marks on the threads 
of a machined screw, as will happen in a normally 
tapped hole. This surface smoothness also prevents 
galling and seizing of threaded fastenings during 
initial assembly. 
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Table I—Specifications for 
Ideal Threaded Assembly 


Adequate physical strength, but expendable 
member to fail first. 


2. Minimum friction between thread surfaces in 
engagement; ready removal; freedom from 
galling and seizure. 

. Grain structure not interrupted in machining. 

. Identical thread pitch for mating parts. 

. Rounded rather than truncated root and crest. 

}. Resistance to corrosion and heat if needed. 

7. Conservation of space and weight. 


Cor me Ww 


a 


Wire inserts prevent vibration wear because, with 
all threads properly engaged, they do not permit move- 
ment to start between the threaded parts. 

The inserts are not readily subject to corrosion be- 
cause they are made of corrosion resistant stainless 
steel or phosphor bronze. Because of their inherent 
resistance to high temperatures, thread inserts pro- 
vide protection against carburization. Thread inserts 
of 18-8 stainless steel can withstand temperatures up 
to 1200 F without ill effects. Temperatures from 1400- 
1500 F are permissible with inserts made of special 
steels such as Hastelloy. : 

Inserts permit greater streamlining of parts and 
components because they require less space than 
solid bushings or assemblies using bolts or studs. In 
fact, helical inserts have the same boss radius require- 
ments as standard thread assemblies. For example, a 
¥2-in. diam boss is needed for either a %4-in. standard 
tapped thread or a %4-in. wire thread insert. (Boss 
diameters in both cases are twice the diameter of 
the nominal threaded hole size.) Weight savings also 
result because inserts contain less stock than do solid 
bushings, and thread length can be reduced. 
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Table II—Summary of Comments on Requirements 


Problem 


1. Adequate strength. 


2. Minimum friction; 


ready removal, free- 
dom from seizure. 


3. Uninterrupted grain 
structure. 


4. Identical pitch for 
mating parts. 


5. Rounded root and 
crest. 


6. Heat and corrosion 
resistance. 


7. Reduction in space 
and weight. 
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Specifications for ideal assembly 


a. 


a. 


a. 


A thread assembly 
and strong enough to with- 
stand the proper amount of 
tension, torque, vibration 
and fatigue without resulting 
in damage to either the male 
or female threads. But, fe- 
male threads strong enough 
that the male member, which 
is more expendable, will fail 
first. 


secure 


Ease of disassembly under 
extremes of temperature, 
atmospheric conditions and 
electrolytic reactions; low 
friction on thread surfaces 
to prevent wear; resistance 
to galling, and freedom 
from seizure. 


Contacting surfaces of both 
male and female threads 
subject to relative movement 
with the grain structure not 
interrupted in machining. 


No lead error between male 
and female threads. 


Radii rather than flat trunca- 
tions at the major and minor 
diameters. 


Resistance to corrosion, 
maintenance of strength at 
elevated temperatures, and 
satisfactory performance in 
a wide range of materials. 


Conservation of and 


weight. 


space 


| 





Limitations of conventional 
methods 

b. Conventional threads have 
an unusual distribution of 


stress in assembly, and the 
cost of producing near-per- 
fect threads to overcome this 
would be prohibitive. Care- 
ful stressing of the bolts in 
assembly might help but it is 
difficult to measure this stress 
because a considerable por- 
tion of the torque is applied 
to overcome thread friction 
rather than to produce axial 
force. To obtain a stronger 
female thread would require 
additional length of thread 
engagement which is not al- 
ways possible without in- 
crease in manufacturing cost, 
space and weight. 


There is no plating or other 
surface treatment which will 
stand up under extreme tem- 
perature, atmospheric and 
electrolytic attack, or which 
will not wear off and deteri- 
orate in time; low friction 
internal threads are not pro- 
vided by normal methods of 
machining; galling inherent 
in certain materials and _ is 
aggravated by cut threads; 
seizure results from improper 
fit, corrosion, excessive fric- 
tion, and affinity of materials. 


Though rolled thread screws 
are now commonly available 
for bolts it is still not practi- 
cal to produce an_ internal 
rolled thread. 


Impossible because of prac- 





for Ideal Thread Assemblies 


Advantages of rolled wire inserts 


c. Flexibility in the insert com- 
pensates for lead and angle 
error of the male and female 
thread in assembly, provid- 
ing better stress distribution 
throughout the length of en- 
gagement and a stronger as- 
sembly. When an insert is 
used without increasing 
length of thread engagement 
the weakest point in the as- 
sembly is the cross-section of 
the screw. Under excessive 
loads the screw will break 
before either thread 
stripped 


is 


ce. The rolled surfaces of corro- 
sion resistant material pro- 
vided by the inserts serve to 
keep the threads in good 
condition so that they may 
be easily disassembled at 
any time; with no sharp cor- 
ners at the minor diameter 
of the female thread triction 
is considerably reduced in 
the assembly; insert wire ma- 
terial can be selected to in- 


sure freedom from galling 
and seizure with a_ given 
screw material. 


c. A thread insert of stainless 
steel wire presents a rolled 
thread surface to the screw. 


c. The flexibility of the wire in- 
tical limitations in economi- sert compensates for lead 
cal manufacturing. error between male and fe- 

male threads in assembly. 

Costs are prohibitive for | c. Crests of the thread forms 
tooling and production of on the rolled insert wire are 
threads with round crests radial instead of having flat 
and _ roots. truncations. 
Most holes are tapped in | c. Inserts are made of corrosion 
materials which are not cor- resistant wire, or from spe- 
rosion resistant and would be cial wires clad with a bonded 
expensive to protect against protective coating. Inserts of 
corrosion; many _ corrosion 18-8 stainless are satisfactory 
and heat resistant materials for service up to 1200 F. 
in common use today do not 
lend themselves to satisfac- 
tory standard screw thread 
assembly. 
Weaker materials require | c. Tapped threads reinforced 
threads with longer engage- by thread inserts conserve 
ment or larger diameter, nor- space; bulk is less than for 
mally accompanied by an in- solid bushings. 
crease in weight. 
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Fig. 1. Removable work _ fix- 
tures for this gear shaper posed 
a problem in thread wear. 


Bernard L. Ward 
Chief of Machine Design 
Fellows Gear Shaper Co. 
FROM THE STANDPOINT of rigidity, 
ease of fabrication and cost, cast iron 
was the best available material for 
the work table of the latest model 
Fellows gear shaper, Fig. 1. But 
threads tapped in it are weak and 
have poor wear resistance. These lim- 
itations were overcome by specifying 
Heli-Coil screw thread inserts in 
tapped holes in the work spindle. 

In the top surface of the rotating 
cast-iron work spindle are eight tapped 
holes located on two concentric cir- 


Thread Inserts Prevent 
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Wear in Tapped Holes in 


socket-head cap screws that hold the 
arbor sleeve for the work arbor when 
cutting small gears. The four holes 
in the outer circle are used to hold 
special fixtures for cutting large gears. 

High resistance to wear for the 
threaded holes was required because 
the shaper set-up may be changed 
frequently to cut gears of different de- 
sign. Threads tapped directly into the 
cast iron would eventually be de- 
stroyed by these periodic changes in 
set-up. 


Steel bushings previously used to 
provide desired thread life were 
threaded both on outside and inside 
diameters, with concentricity of the 
pitch diameters held to high accuracy, 
a difficult and costly operation. The 


Cast Iron Table 


to hold it in place. Helically wound 
wire inserts replaced these threaded 
steel bushings with a substantial re- 
duction in cost, and gave greater 
accuracy. 

Installation procedure consists of 
drilling a hole, tapping with a tap 
supplied by the insert manufacturer 
and turning the insert in, stopping 
with the last coil % to % turn below 
the top thread of prepared hole. As 
shown in Fig. 3, driving is done with 
a simple slotted tool that engages a 
tang on the insert. After the insert 
is installed the tang is removed by 
breaking it off at a notch cut in the 
insert. Because the free outside diam- 
eter of the insert is slightly larger 
than the inside diameter of the 
threaded hole into which it is in- 


cles, as shown in Fig. 2. The four bushing was slotted to take a screw stalled, spring tension retains the in- 
holes on the inner circle receive driver, and once installed was swaged _ sert securely. LEU 










Fig. 2. Two bolt circles are provided on the work spin- 
dle; inner circle holds the arbor shown, outer circle 
accepts special fixtures for larger gears. 


Fig. 3. Wire thread inserts are installed with a hand 
tool engaging a tang on the leading end, driving the in- 
sert about % turn below top of threaded hole. 





These inserts are available in National or Unified, 
coarse or fine thread series in sizes ranging from 4-40 
to 12-6. They will produce female threads for 3, 3B, 
2 and 2B fits. Inserts are also made for automative or 
aviation spark plug holes and for tapered pipe threads. 
Special inserts are provided for unusual applications. 

In many instances a thread insert assembly requires 
only one step beyond customary drilling and tapping: 
winding in the insert. The hole is tapped with a tap 


which cuts threads of the proper pitch but sufficiently 
oversize in pitch diameter to accommodate the insert. 
A simple hand tool or power-driven tool winds the 
insert into the tapped hole where, spring-like, it seats 
itself firmly in the threads. Inserts are driven by means 
of a tang—a portion of the wire in the last coil offset 
to form a cross-bar. This tang is left in place in blind 
holes, or snapped off at a convenient notch in through 
holes. OoO0 
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Reliable 


Sockets 


For Plug-in Components 


Increasing acceptance of equipment sectionalization as a 


solution to the field maintenance problem on complex equipments 


is forcing increasing usage of plug-in assemblies, spurred on by the current 


activity in printed circuits. To avoid, or at least reduce, the numerous 


problems inherent in indiscriminate use of socketry, a critical examination 


is made of the factors that make for reliable electrical connections. 


John F. X. Mannix, Components Branch 


SIGNAL Corps ENGINEERING LABORATORIES 
Fort Monmouth, N. J. 


ALTHOUGH IT IS GENERALLY RECOGNIZED that electronic 
components soldered directly into a circuit offer the 
greatest degree of reliability, it is often necessary to 
employ plugs and sockets so that crystals, capacitors, 
relays, vibrators and other components, as well as 
component assemblies, may be replaced with ease and 
rapidity. The need for this maintenance feature has 
generated innumerable new plug-in components with 
endless varieties of terminations, and at the same time 
has created new problems for component engineers 
and particularly for engineers concerned with reli- 
ability. 

Field reports indicated that early plug-in compo- 
nents were susceptible to failure when subjected to 
various environmental exposures including tempera- 
ture extremes (—40 F to 160 F), very high humidity 
(95 per cent), shock, and vibration. A large percentage 
of the reported failures resulted from design short- 
comings of both the mating portion of the plug-in com- 
ponents and the sockets employed to retain them. 

In many cases, unfortunately, the component design 
engineer had lost sight of the importance of the mating 
portion or header, taking it for granted that a suitable 
socket would be available for whatever header he 
selected. Too often, such an arbitrary selection of a 
header required mating with a socket proved unsatis- 
factory for military applications. Where satisfactory 
sockets had first been selected, it was often found that 
no consideration had been given to the fact that the 
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contacts employed in these military quality sockets 
are carefully engineered springs designed to mate with 
pins of certain stipulated configurations and closely 
held dimensions. As a prerequisite in the designing of 
the plug-in component, it is very desirable, if not es- 
sential, that these well designed contacts be recognized 
as the best possible receptacle for the plug-in pins. 
Otherwise, reliability may be seriously compromised. 

In establishing reliable headers for plug-in compo- 
nents, military component engineers reverted to pre- 
vious experience with electron tubes. Here it has been 
shown that certain specific pins of a definite length, 
diameter, and configuration are best suited for use 
with the military-type socket contact. It is also estab- 
lished that these pins arranged in certain geometries 
yield optimum design when consideration is given to 
such additional factors as dielectric strength, leakage 
paths, wall thickness, ruggedness and_ polarization. 
Based on tube experience, the following recommenda- 
tions pertaining to plug-in components were put into 
practice by the Signal Corps: 

1. Where possible, standard octal (8-pin), noval 
(9-pin), or heptal (7-pin) miniature bases, per Speci- 
fication MIL-E-1B “Radio Electron Tubes”, should be 
used for plug-in component headers to mate with 
established quality sockets using well designed con- 
tacts. 

2. When a special base configuration must be de- 
signed, the electrical and physical requirements of the 
plug-in component and the socket should be consid- 
ered before deciding upon the new configuration for 
the pins so as to assure satisfactory insulation resist- 
ance, dielectric strength, and physical ruggedness of 
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cet sockets and con 


mercial octal sockets and cor- 


the mating parts. It is essential that pins and contacts 
of the JAN-MIL (or RETMA) style and quality be 
used. In addition, the methods used to polarize or 
“key” the component into the socket should be me- 
chanically positive and clearly visible. It should be 
impossible to insert the component into the socket in 
a manner which would allow improper contact. 

3. In soldering the component elements to hollov 
header pins, extreme care should be exercised so that 
excessive solder is not formed on the leading ends. 
Large fillets of solder on pin ends may damage the 
socket contacts by over-stressing (physically distort- 
ing) the contacts, often resulting in an intermittent or 
open circuit. 

Constant Signal Corps development effort and col- 
laboration with industry have produced electron tube 
sockets of a high quality performance level. To insure 
this performance level a series of tests have been 
evolved and incorporated in Joint Army-Navy Speci- 
fication JAN-S-28A, “Sockets, Electron Tube and Ac- 
cessories.” Tests include contact resistance, voltage 
breakdown, insulation resistance, and life cycling. Pro- 
cedures and test jigs employed and the test limits 
established have been carefully engineered over the 
past nine years so as to produce sockets of the best 
quality possible within the present state of the art. It 
was proper and consistent therefore to employ this 
socket to retain plug-in components when the dimen- 
sional or electrical requirements of the component 
allowed it to be adapted for use with a socket. 

The background accumulated in electric tube socket 
research has also helped to establish the materials and 
their applications for the insulating bodies and mount- 
ing saddles of the sockets for plug-in components. It 
was found, for example, that wafer-type tube sockets 
became moisture traps when exposed to extreme 
humidity conditions; accordingly this type of construc- 
tion was not considered desirable for component plug- 
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responding contacts are shown 
at left. Two military quality 
sockets and their connectors are 
at right. 


in functions. Insulating socket bodies of a monoblock 
construction, fabricated of mica-filled molded thermo- 
setting plastic material, were found satisfactory. To 
assure adequate moisture resistance and satisfactory 
electrical characteristics, this material should be type 
MFE (mineral filled electrical) per Specification MIL- 
P-14A. For high temperature applications, insulating 
bodies of ceramic materials of grade L-4b or better, 
per Specification JAN-I-10, should be used. 

From the point of view of resistance to corrosion 
and general availability nickel-plated brass has been 
found best suited for socket saddle material. Stainless 
steel saddles may also be used, provided the increase 
in cost is justified and grounding of the saddles involv- 
ing soldering of lugs is not required in the specific ap- 
plication. 

One of the best examples of the development of a 
quality tube socket is found in the MIL 7-contact 
miniature types. This component, which to date has 
enjoyed a remarkable low rate of field failures for tube 
applications, has been used with numerous types of 
plug-in components with very satisfactory results. This 
socket possesses outstanding performance character- 
istics. The forces required to insert or withdraw a unit 
into or from the socket range from 3 to 10 lb. This pull 
is low enough to protect the delicate glass headers 
employed on the male mating portion of some com- 
ponents but high enough to assure satisfactory reten- 
tion of the unit under conditions of shock and vi- 
bration. 

The contacts of this socket are fabricated of a 
copper-base, non-magnetic alloy plated with silver, 
and they possess excellent life characteristics under 
extreme conditions of temperature and humidity. Con- 
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tact tabs are hot-tin-dipped to allow for ease in solder- 
ing. The metal saddle and base shield are made of 
nickel-plated brass and meet military salt-spray and 
humidity requirements. This socket may be obtained 
with either a mica-filled phenolic or a ceramic insula- 
tor body. The base shield restricts the angle at which 
the unit may be inserted thus limiting pin bending 
and breakage. 

Due to its outstanding operational characteristics, 
the contact design employed in this socket has become 
universally accepted by both the Military and industry 
for use in all types of miniature tube sockets and for 
use in sockets used to retain other components. In 
Fig. 1 these contacts are shown below the two 
military quality sockets at the right. Such sockets 
utilize general-purpose and mica-filled phenolic, 
steatite, glass-bonded mica. Teflon and Kel-F insu- 
lating bodies. The contacts are fabricated of brass, 
beryllium copper or phosphor bronze. The exact con- 
tact material and insulator body used are determined 
by the specific application in which the socket is em- 
ployed. In all cases, pin diameters for these contacts 
must be within range 0.039 to 0.050 in. 

In Fig. 1 two examples of 8-pin JAN octal sockets 
and contacts (right) are compared with eight com- 
mercial types and corresponding contacts. Fig. 2 illus- 
trates the versatility of the military type contact in 
four plug-in component applications presently being 
used by the Signal Corps. The thermostat socket is 
also used with several types of crystal holders. It en- 
gages 0.050-in. pins placed 0.482 in. apart. 

The bases of the relays shown with the 14-contact 
socket incorporate certain additional mounting fea- 
tures found desirable on military plug-in units. The 
relay at the left has two studs in its base which contact 
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‘ FIG. 2—Socket and _ plug-in 
component combinations pres- 
ently being used by the Signal 
Corps. A—Hermetically sealed 
relays and 14-contact phenolic 
socket. B—Two-contact ther- 
mostat. C—Phenolic miniature 


socket used to retain a 7-pin 
relay. D—JAN ceramic minia- 
ture tube socket and shield. 


the chassis after a certain degree of insertion has been 
effected. These studs offer protection to the glass 
headers of heavier components by preventing direct 
contact of the header with the socket during severe 
shock or vibration. The length of these studs should 
be closely controlled. If they are too long, the pins will 
not make proper full connection with the socket con- 
tacts, and if they are too short, the header could be 
damaged during repeated insertions and withdrawals, 
or during exposure to shock and vibration. 

The relay on the right employs three unevenly 
spaced studs. These studs, which are inserted into the 
chassis and bolted, offer both header protection and 
polarization. 

Approved JAN octal sockets also possess excellent 
performance characteristics and have been success- 
fully employed in military equipment to retain capaci- 
tors, relays and other plug-in type components. See 
Fig. 3. Component base headers employing pins with 
diameters ranging from 0.0905 in. located on a circle of 
().687 in. and spaced 45 deg or multiples thereof apart 
will be retained satisfactorily by the JAN octal socket. 
In Fig. 3 it will be noted that the capacitor employs 
four pins placed 90 deg apart. This spaced-pin con- 
figuration has been found satisfactory for use with an 
octal socket. Every effort should be made in designing 
a plug-in component to use a standard header which 
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FIG. 3—JAN type octal sockets used to plug in 
a sealed relay (left) and a capacitor. Socket 
bodies are mica-filled phenolic and a ceramic. 


FIG. 4—Left, Signal 
Corps SO-200 socket 
developed for crystal 
holder Type FT-171- 
B. Right, 15-pin plug- 
in vibrator and socket 
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military equipment to retain plug-in 
components. 4A—Thermostat retain- 
ed by an envelope gripping clamp. 
B and C—Thermostats retained by 
two different types of tube shields. 
D—Capacitors plugged into octal 
sockets and retained by clamps of 
the hat-and-post type. E—Vibrator 
retained by base-gripping clamp. 
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will mate properly with a standard quality socket. 

Where there are additional electrical or mechanical 
requirements, such as more than nine pins, higher cur- 
rent requirements, and large size of component, special 
socketing must be used. Here again certain guides can 
be specified to insure use of the best quality of mating 
elements. For example, investigations have shown 
that certain commercially available contacts, other 
than those used in JAN sockets, are satisfactory from 
a performance viewpoint for the plug-in component 
applications. Some applications of these commercial 
type contacts in special military sockets are shown in 
Fig. 4. In eight years of field use, the contacts of the 
crystal socket have shown consistently good electrical 
and mechanical operation. This contact requires a 
mating solid pin of 0.156 +0.005 in. diam. In non- 
critical commercial applications a banana pin with a 
diameter of from 0.143 to 0.155 in. may be used. These 
contact springs are fabricated of beryllium copper or 
phosphor bronze, and the silver-plated soldering tabs 
are tin-dipped. The same contacts are used in the new 
15-pin plug-in vibrator, also illustrated in Fig. 4, which 
was developed for use in military field equipment. The 
vibrator pin design as finally established employs pins 
of 0.156 in. diam. Performance of the assembly was 
fully satisfactory. 

Clamps for Plug-In Components 

Analysis of failures of plug-in components in shock 
and vibration tests and in the field indicated the de- 
sirability of utilizing clamps to retain the plugged-in 
component in place. Their use has cut down very sub- 
stantially the number of unsatisfactory field reports 
and has been made mand: itory in all Signal Corps 
equipments. Serious consideration of the clamping 
devices should be given in the initial equipment de- 
sign. A satisfactory clamp or retainer should be se- 
lected before the component layout of the equipment 
is completed. 

Clamping devices are divided into two main classes: 
Those that grip the component base, and those that 
grip the upper portion or envelope of the component. 
Clamps of the envelope-gripping type have been found 
best suited to retain plug-in components subjected to 
moisture, vibration and shock encountered in the 


tactical operation of military field equipments. En- 
velope-gripping types are preferred particularly when 
the component to be retained has a phenolic base, 
which tends to swell when exposed to severe heat and 
humidity. A base-gripping clamp restricts this swelling, 
resulting in the distortion and cracking of the base. In 
addition, this type of base clamp holds the component 
rigid, thus transmitting the full shock and vibration 
forces to the internal elements, very often completely 
destroying the component. 

Various types of retainers currently being e mploye d 
in military equipments are illustrate -d in Fig. 5. In the 
hat-and-post type, hats of various shapes are available 
to retain all types of plug-in units, and these clamps 
can be obtained with either one or two posts. Use of a 
base-gripping clamp is occasionally allowed for very 
limited applications, when space limitations preclude 
the use of the envelope-gripping type. 

When the JAN type miniature socket is used, it is 
preferable to employ the JAN type shield as a retainer. 
This shield is available in three different lengths, for 
use with both the 7-contact and 9-contact miniature 
sockets. The J-slot on two sides of the shield securely 
locks the unit with the base shield of the socket and 
provides an excellent ground connection. A spring in 
the shield top holds the component firmly in the socket 
and absorbs some of the shock that would ordinarily 
be transmitted to the component. 

Where heat is a problem, three rectangular cutouts 
are used on the shield sides to promote convection 
cooling (see Fig. 5). This shield, fabricated of a nickel- 
plated brass, has been a standard item in all types of 
Signal Corps communication and electronic equip- 
ments for the past nine years. 

The various considerations leading to reliable de- 
signs for the mating elements of plug-in components 
have been highly effective in reducing field failures of 
plug-in components and assemblies on Signal Corps 
equipments. The recognition and application of these 
basic design principles throughout the electronic com- 
ponents industry would do much to raise the level of 
reliability of plug- in components and definitely elimi- 
nate the haphazard, arbitrary, and questionable man- 
ner in which header and socket combinations are 
sometimes chosen for plug-in components. 0 
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ELECTRICAL MANUFACTURING reporting 
developments in improving the reliability 
of electronic components and equipment, 
the following articles have appeared in 
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production and maintenance. 


Improved Components and Materials for 
Electronic Equipment, No- 
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affect design of components to meet 
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Reliability in Electronic Equipment, Sep- 
tember 1950, page 107. Factors involv- 
ing repair and maintenance. Reasons 
for building reliability into the design. 


How to Extend the Life of Electron 
Tubes, November 1950, page 108. Cir- 
cuits designed to cushion shocks; mar- 
ginal checking circuits and operating 
practices that reduce rate of failure. 


Reliable Electronic Equipment, January 
1951, page 107. Progress report on an 
Office of Naval Research program. 
Covers work in components, design, 
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projects; and a restatement of the re- 
quirements for reliability. 


Subminiature Electron Tubes Are Reli- 
able, September 1952, page 84. Resist- 
ance to heat and shock rather than 
space saving are more important ad- 
vantages; table of types available. 


What Makes for Reliability in Relays, 
October 1952, page 128. Discussion of 
relay selection factors, and some timely 
suggestions for setting up performance 
standards for industrial and military 
service. 


ELECTRICAL 


Relay Standardization, September 1953, 
page 146. Reliability is emphasized in 
development of relay standards for 
military electronic application. Report 
of Symposium on _ Electro-Magnetic 
Relays at Oklahoma A & M College. 


Specification Engineering for Military 
Components and Materials, December 
1953, page 112. Report on the Signal 
Corps “realistic” specification and 
standardization program deals largely 
with electronic components to meet 
reliability norms of the military. 
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‘Terminals 


Engineering and cost factors examined for fused 


glass-steel terminals for fractional-hp hermetically sealed 


compressor units should have broader implications. 


Andrew Wyzeenbeek, Chief Enginee: 
J. H. Marsh, Sales Manager 
THE FusrrE CoRPORATION 
WITHIN THE LAST FEW YEARS, her- 
metic sealing of refrigeration com- 
pressor-motors has become’ wide- 
spread. All household refrigerators 
now use totally enclosed compressors 
and many integral-hp size compres- 
sors aré similarly enclosed. In_ this 
growth ,the use of hermetically sealed 
electrical feed-through — terminals, 
made by fusing glass to steel and 
conductor metals, has been an im- 
portant element in providing com- 
plete hermetic units. 

A hermetically sealed electrical 
teed-through terminal comprises one 
or more pins fused into an inorganic 
insulation of glass which, in turn, is 
fused to a circular steel plate. The 
plate is attached to the motor-com- 
pressor housing by resistance welding 
or soft soldering. Electrical current 
can then be safely brought in without 
danger of electrical or gas leakage. 
Over 5 million hermetic terminals are 
now in use in refrigerators. A review 
of what has been accomplished in this 
field should provide ideas for other 
manufacturers on the use of these 
terminals. 

The first known use of hermetically 
sealed terminals on totally enclosed 
compressors was around 1926. Three 
of these relatively high cost items 
were pressed into the dome of the 
compressor and soft soldered. Today, 
the simplified cluster of glass insu- 
lated terminals fused into a_ single 
mounting plate, Fig. 1, is an out- 
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FIG. 1 (Left)—Typical three-pin hermetically sealed electrical feed-through 
terminal now widely used with refrigerator motor compressor units. FIG. 2 
(Right)—Cross-sectional view of side-mounted terminals in refrigeration com- 
pressor with molded plastics socket for outside wire connections. 


growth of wartime research and de- 
velopment. Many military electronic 
devices had to be sealed against the 
extremes of arctic and equatorial use, 
and a method had to be devised to 
bring in the electrical leads. In many 
instances rugged, high-production sin- 
gle and multiple glass-to-steel her- 
metic terminals proved to be the 
answer. 

When the terminals became avail- 
able commercially after the war, the 
question of cost that accompanies the 
introduction of any new product had 
to be resolved. This objection was 
met by showing how such terminals 
could save in overall manufacturing 
cost and reduction of service calls. In 
some cases, a saving of as much as 
50¢ per hermetic compressor was ac- 
complished by cutting assembly costs. 
Where as many as 42 parts were 
necessary in 1945 for a hermetic seal, 


the new terminals are assembled by 
projection welding in a single opera- 
tion. 

Prior to glass-to-steel terminals, all 
connections were based on gaskets 
with as many as 14 parts per feed- 
through lead, involving a high labor 
cost in the assembly. These seals were 
tightened with wrenches. Occasional- 
ly there were epidemics of leaks due 
to the omission of certain parts or be- 
cause the hole in the housing would 
shear the gasket. But, most impor- 
tant, one faulty terminal could cause 
a good deal of grief during dehydra- 
tion of the assembly necessary to 
remove all moisture. A vacuum was 
pulled on each compressor in an 
oven at 280 F, with as many as 80 
compressors, with 240 terminals, proc- 
essed at once. In this operation, leaks 
were indicated if the required vac- 
uum could not be established. When 


129 








a leak was discovered, all 240 termi- 
nals had to be re-tightened thus add- 
ing to the cost factor. Glass-to-steel 
terminals eliminated leaks during de- 
hydration and evacuation time could 
be reduced. 

Another point in using the new 
terminals was the almost complete 
conversion to the use of Freon as the 
refrigerant. A true hermetic seal was 
necessary to withstand the higher 
pressures involved. Glass-to-steel ter- 
minals provided this. Still another cost 
factor was the inventory of parts com- 
prising the old gasket seal. Instead of 
three sets of 13 or 14 different parts, 
only one part became necessary. 

Since service calls often were due 
to leaks on the old type seal, the new 
type terminal has practically elimi- 
nated this. One manufacturer reports 
no known record of a compressor 
being returned from the field because 
of a failure of a glass-to-steel terminal. 
Failure of the terminal itself is ex- 
tremely rare except when damaged 
due to improper maintenance and 
handling. 

Practically all refrigeration manu- 
facturers are using the same basic 
type of three-lead terminal, Fig. 1. 
This means a considerable saving due 
to economies of volume manufacture. 
All single-phase fractional-horsepower 
compressor motors require three feed- 
through leads—one for the common 
connection, one for the main winding, 
and one for the starting winding. 

Several points should be noted in 
this design. A 45-deg flange is formed 
at the base of the terminal plate. This 
flange eliminates critical dimensions 
and permits the use of a straight 
punched hole approximately 1% in. in 
diameter in the dome of the refrig- 
erator compressor. The surface on 
the outside of this hole has to be flat 
to provide the proper conductivity 
between the steel and the upper 
welding electrode. The inside corner 
of the punched hole should be as 
sharp as possible and the die burr 
left in place. This sharp corner is used 
as a projection for making the re- 





FIG. 4 (Left)—Cross-sectional view of %-hp compressor with top 


sistance welded joint on the under 
side. It is fused into the 45-deg flange 
of the terminal. 

The terminal electrodes are of suf- 
ficient length to meet Underwriters 
Laboratories specifications for leak- 
age path and air spacing when a 
wire termination clip is attached. The 
three electrodes may have a groove 
at each end to lock the clip onto the 
electrode against vibration. Three of 
these same clips in a polarized phe- 
nolic socket, Fig. 2, attached to a 
wiring harness may provide external 
connection and can be assembled 
quickly. It eliminates errors on the 
service man’s part in making connec- 
tions and also eliminates the necessity 
for a solder joint. 

Terminals and clips are now used 
in 4)- to %-hp compressors of 110 and 
220 volts up to 1600 volt-amp. When 
more positive connection means can 
be developed to reduce possible heat 
rise at the connection, the same type 
terminal can be used with all frac- 
tional-hp motors of 110 or 220 volts. 

An early objection was that the 
terminals were too delicate and could 
not withstand the manufacturing 
process. Some of the first post-war 





terminals required water spray cool- 
ing while they were being resistance 
welded into the compressor domes. 
Later refinements in design provided 
the necessary strength to withstand 
the roughest of welding operations. 
In addition, high shock resistance was 
imparted to the electrode pins. 

The rugged construction of the 
terminals is best illsutrated by de- 
scribing the welding operation. In 
welding, the temperature at the point 
of weld is approximately 2300 F which 
is near the melting point of steel. 
The terminal has to be designed to 
withstand this shock, although the 
operation lasts only seven cycles. 
Strength is also necessary to with- 
stand ram pressure of the welder. In 
some applications this goes as high as 
6000 Ib. The welder normally used 
is one capable of furnishing approxi- 
mately 70,000 amp through the weld. 
Two types of welders are used, one 
where the terminal seals are side 
mounted and one where they are top 
mounted. In one side-mounted opera- 
tion, Fig. 3, the welder is a 100-kva 
tri-phase stored-energy d-c welder. Its 
low power demand is ideal for this 
application. The 0.55 in. thick termi- 





mounted terminal. FIG. 6 (Right)—In this applica- 


tion, the terminals also support a plug-in starter relay, shown in enlarged form at right. 
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FIG. 3 (Left)—Typical weld- 
ing operation for side mount- 
ing of hermetically sealed elec- 
trical 


feed-through terminals. 


FIG. 5 


developed 


(Right) —A 


two-in-one 


recently 
welding 
operation uses two upper elec- 
trodes of the resistance welder’ 
at slightly different levels to 
weld the terminal flange into 
the compressor housing and a 
protective skirt around the ter- 
minal in a single operation. 





FIG. 7—This dual-purpose seven-pin 
terminal will enable compressors in- 
stalled in Southeastern Canada to be 
switched from 25- to 60-cycle current. 


nal skirt forms the contact for the 
annular projection weld when brought 
into contact with the edge of the hole 
in the shells. The compressor shells 
are 0.120 in. thick. 

In top mountings, Fig. 4, a low- 
impedance single-phase a-c_ projec- 
tion welder usually is used to perform 
the operation. Since cooling spray is 
unnecessary, some special welders 
have been designed to pass the work 
through the welder. In other welders 
a pivoted fixture is used that facili- 
tates loading and unloading with short 
electrode travel. Gas-tight welds on 
this machine are made at a rate up 
to 350 per hr and withstand a hydro- 
Static test pressure of 2000 psi. 

Another cost cutter is a recently 
developed two-in-one welding opera- 
tion. Using two concentric rams oper- 
ating at slightly different levels, Fig. 
5, it is possible to weld the terminal 
flange into the compressor housing 
and a protective skirt around the ter- 
minal in a single operation (see also 
Fig. 2). 

In one case, a refrigerator mami- 
facturer found an additional advan- 
tage. A new type starter relay was 
developed that plugs directly onto 
the terminal, Fig. 6. This saved addi- 
tional assembly time and _ expense, 
besides proving the rugged construc- 
tion of the terminal. 
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Another example of cost saving as 
well as the versatility of these ter- 
minals is shown by a problem faced 
by the Hydro Power Commission of 
Canada. In the southwest area of 
Ontario, there is still 25-cycle current 
in use, but it will eventually be 
changed to 60 cycle. The Commission 
asked a refrigeration manufacturer to 
build a dual-frequency compressor 
that would operate on both 25 and 
60 cycles. In constructing such a 
unit, it was necessary to use a 7-pin 
terminal, Fig. 7. This terminal is so 
arranged that, when it is plugged in 
one way, the compressor will oper- 
ate on 25 cycles. By removing the 
plug and turning it one pin clockwise, 
and replugging, the unit is conyerted 
to operate on 60 cycles. This design 
will save the Commission approxi- 
mately $80 per installation since it 
eliminates the necessity of buying the 
user a new unit. The refrigerator 
manufacturer used glass-to-steel ter- 
minals, with the terminal plate en- 
larged to 2 in. in diameter and a 
heavier gage metal specified. 

The experience of one refrigerator 
manufacturer illustrates the various 
specification factors of glass-to-steel 
terminals. When the engineering de- 
partment felt that a gasket seal then 
used offered no further development, 
the company began an investigation 
of the feasibility of these new ter- 
minals. Desirable working specifica- 
tions were set up and a series of tests 
arranged. These specifications were: 


Electrical. Flash-over peak, 2500 
a-c volts (rms) at sea level; insula- 
tion resistance, 10,000 megohms after 
salt water immersion. 


Pressure test. 350 psi air without 
showing any leaks while submerged 
in water; 2000 psi hydrostatic water 
in housing assembly; 3000 to 4000 psi 
hydrostatic in test fixture. 


Up 
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FUSITE GLASS-TO-STEEL TERMINAL 


LOWER ELECTRODE 


Heat shock, Each terminal must 
stand heat shock when rapidly heated 
to 500 F by use of an induction 
heater. This simulates resistance weld- 
ing shock. After this, they must with- 
stand 350 psi air pressure without 
showing any trace of leakage when 
submerged in water. 

These specifications were far in ex- 
cess of what would be required in 
actual operation. However, since most 
refrigeration manufacturers give a 
five-year warranty on the compressor, 
it was important to avoid any chance 
of failure. The terminals passed all 
tests. Next some 1500 pilot compres- 
sors were built and subjected to these 
as well as actual use tests. After a 
year of testing, engineering gave its 
approval for production. 


In integrating the terminal into the 
production processes, no major equip- 
ment changes were needed except the 
addition of a larger welder to perform 
the weld assembly. The only changes 
necessary in the compressor were the 
punched hole, length of lead wires 
and their connectors to the terminals. 

This terminal is used with both %- 
and %-hp units by this company. An 
actual monetary saving of 15¢ per 
compressor, exclusive of reduced 
labor costs, has been realized by 
using this one-piece glass-to-steel ter- 
minal. Terminal leakage was com- 
pletely eliminated and service calls 
reduced. Some 300,000 of these ter- 
minals are planned for use in this 
company’s production in 1954. 

As used by this manufacturer, as 
well as other firms, the glass-to-steel 
terminal became the last link toward 
building a compressor that could be 
considered completely hermetic. The 
unit is completely sealed in an im- 
pervious inorganic enclosure which 
is welded to form a one-piece integral 
unit. ooo 
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Indicating Pushbutton Simplifies Control Panels INTERPRETED 

Neoprene Glass Tubing for Air Cooling : ae 
FOR DESIGN 

Adaptable Electronic Chassis 

Pressure Switches Measure Batch W eights ENGINEERS 

Innovations in Motor Cooling 


Vibration Sensitive Control is Fail-Safe 


and many other subjects 





Indicating Pushbutton For Control Panels 


S. L. Frank dous arrays by as much as 75 per operable as a standard pushbutton in 
Standard Control Engineering cent, the Select-O-Push switch, Fig. 1, | any one of two or three positions. 

Westinghouse Electric Corp., Beaver, Pa. has been developed by Westinghouse. Originally used in valve control ci: 
WITH AUTOMATION now a large factor This unit takes the place of two or cuits, the pushbutton closes a con 
in industrial production, it is not un- ™ore pushbuttons and indicating  tactor causing the motor to either 
usual to see a panelboard having hun- lamps. Because the button can be — open or close the valve. By combining 
dreds of simple pushbuttons. With rotated from one position to another a selector-switch function, a white 
the intent of reducing such tremen- as a selector switch, the device is arrow on the face of the button can 


indicate to the control operator the 
last operation of the valve. Motor- 
operated valves controlled by means 
of separate momentary-contact push 
buttons leave no indication on the 
control panel as to whether the valve 
is open or closed unless indicating 
lights are used. Savings in space and 
cost are important benefits in such 
applications. When two contact blocks 
are operated in tandem from = one 
button, the new units permit both 
individual and simultaneous control 
of two motors from one pushbutton, 
instead of the four standard push- 
buttons formerly required. 


i. = ‘ In the schematic diagrams, Fig. 2. 

Bead Chain Transmission power for the valve motor is supplied 
through the circuit breaker and _ re 

A NEw UsE for bead chain has been found in the power transmission field. versing linestarter contacts OC and 
Above, bead chain makes a non-kinking, low-friction drive for applications CC which, in turn, are controlled by 
such as TV tuners, timing devices, sound recorders and air conditioners. the pushbutton’s bridging contact 
Specially designed sprockets engage the individual beads, eliminating slip- members C and O. The valve mecha- 
page and minimizing backlash. The chain is produced with accurate spac- nism is provided with two limit 


ing and is constructed for easy splicing of ends. The Bead Chain Manu- 
facturing Co., Bridgeport, Conn., furnishes chains having tensile strengths 
from 15 to 200 lb., depending on the size of the bead and the metal used. 


switches: LS-O which is opened only 
when the valve is fully opened, and 
LS-C which is opened only when the 
valve is fully closed. If the valve is 
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to be opened, the pushbutton is ro- 
tated to the “open” position, Fig. 2a, 
and then depressed to operate con- 
tact member O. This closes a circuit 
through coil OC of the motor con- 
troller and limit switch LS-O. Con- 


tacts O-C close and the motor runs in ° 


a direction to open the valve. The 
pushbutton may be released as soon 
as coil OC closes, since a seal-in cir 
cuit is established through auailiary 
contacts OC-1l. After the valve is 
completely open, limit switch LS-O 
opens the circuit through coil OC and 
de-energizes the motor. At the same 
time, limit switch LS-C is closed by 
the valve mechanism when it reaches 
the fully open position. After LS-C is 
closed, the pushbutton can be rotated 
to the “close” position Fig. 2b and 
depressed to operate the motor in 
the reverse direction. 

The three- position pushbutton 
makes it possible to stop the motor 
before the valve is fully opened or 
fully closed. Heretofore, this opera- 
tion required a separate pushbutton 
or switch which could be opened to 
interrupt the holding circuit for con- 
tactors CC and OC. With the new 





Fig. 1—New multi-purpose unit is a 
combination of selector switch and 
pushbutton, Pictured here is a two- 
position device. A three-position push- 
button is also available. 


Neoprene Glass 


For simpLiciry in construction and 
low maintenance cost, the RCA Victor 
Division, Camden, N. ]., decided on 
all-forced-air cooling for its television 
transmitters. The new series 10-kw 
type TT-10AL/AH, illustrated, oper- 
ates on 54 to 88 mc, channels 2 to 6, 
and 174 to 216 mc, channels 7 to 13. 
The transmitter consists of six cabi- 
nets, three for aural and three for 
visual transmission. 
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Fig. 2—Control circuit for valve motor features a three-position push- 
button. This control requires only momentary contact to fully open, 
fully close or stop the valve in any intermediate position. 


switch, the operating head is rotated 
to the mid-position, Fig. 2c, and de- 
pressed to open contact members C 
and O to the half-way position. This 
interrupts the holding circuits for 
coils CC and OC—maintained through 
auxiliary contacts CC-1 and OC-1l— 
and stops the motor. Because the 
bridging contact members cannot be 
depressed through their entire range 
of travel when the operating head is 





in the mid-position, there is no danger 
of plugging the motor. 

This combination pushbutton and 
rotary selector switch is suitable for 
reversing motor applications as well 
as for the starting, stopping and speed 
selection of a two-speed motor. The 
full-stroke pushbuttons are available 
as single units for box or panel 
mounting. Tandem assemblies are 
supplied for panel applications only. 


Tubing for Air Cooling 


The center cabinet in each group 
of three contains a motor-driven cen- 
trifugal blower capable of supplying 
several hundred cfm of air at up to 5 
in. of water pressure at an altitude of 
7500 ft. Each blower supplies the 
driver tube chain in the cabinet con- 
taining the blower and the control 
units as well as the power stages in 
the two adjacent cabinets. 


RCA _ engineers considered many 


different means of conveying air, in- 
cluding conventional ducting fabri- 
cated from sheet metal, copper or 
steel tubing, ordinary rubber hose, 
and articulated metal hose, besides 
several types of coated fabric tubings. 

Rigid copper or steel tubing is 
difficult and expensive to fabricate 
and install. Besides, steel tubing in 
the desired diameters does not have 
thin enough walls. In view of the 
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sharp bends which would be required 
to fit the ducting in the limited space 
available in the cabinets, articulated 





metal hose and rubber hose were 
ruled out as not Hexible enough. Sev- 
eral types of tubes or ducts of rub- 
berized or varnish treated canvas 
were tested. These obtain flexibility 
by means of deep corrugations, which 
created undesirable friction losses 
and turbulence in the air stream. 
RCA finally selected Flexible Tubing 
Corp.’s Flexflyte, made of a helical 
wire spring, wound with neoprene- 
coated glass fabric. Its inside surface 
is smooth enough to keep friction 
losses and turbulence to a minimum. 
And it is extremely flexible, capable 
of a 180-deg bend without kinking. It 
is non-collapsible, even under vacuum, 
and is impervious to fungus, rot, and 
high ambient temperatures. Its neat 


Neoprene-glass tubing is being in- 
stalled in the visual driver chain cabi- 
net of an RCA 10-kw TV transmitter. 
Stainless steel straps which clamp 
soft Flexflyte cuffs to metal flanges 
are visible. 


appearance is important in transmit- 
ting equipment. Such tubing is eco- 
nomical, easy to install, and requires 
no maintenance. 

A short 6-in. Flexflyte duct supplies 
the power tubes directly above the 
blower. Another, smaller - diameter 
duct carries about 250 cfm at 1% in. 
water pressure, and a still smalle: 
duct carries about 150 cfm at %4-in. 
pressure. In all, four separate sections 
on each side are provided with forced 
air cooling: the control racks where 
the high and medium voltage rectifier 
tubes are cooled, the tripler and am- 
plifier unit, the amplifier and driver 
units, and the driver and power 
stages. 

This tubing is ordered already cut 
to needed lengths, with soft cuffs at 
each end. Length allowance is made 
for variations in installation from unit 
to unit. Cuffs are slipped over flanges 
on the fan outlet and air distribution 
boxes or cabinet-to-cabinet connec- 
tions and held with stainless clamps. 


Adaptable Electronic Chassis System 


IN RESPONSE to the need for a com- 
ponents chassis that would lend itself 
to varied and changing electronic de- 
signs, I. Rotkin and J. Guarracini of 
the National Bureau of Standards 


have developed a widely adaptable 
chassis that is both economical and 
convenient. The design of the new 
chassis includes a rectangular frame 
made of % x %e in. steel angle and 





An adaptable electronic chassis, made by The Richards Company of Arling- 
ton, Virginia, under contract to the National Bureau of Standards. Electronic 
components are mounted on standard flat plates. 


134 


sets of flat plates that are fitted to 
the frame with screws. The frames 
vary in size so that chassis may be 
made up as small 3 x 4 in. boxes, or 
3x 13 x 16 in. models, or even whole 
networks of different-sized chassis. 

Conventional electronic — chassis, 
normally built with five sides, often 
impose restrictions on the movement 
of tools used to drill and punch the 
required holes and recesses. After the 
components have been installed in the 
chassis and the experimental circuit 
tested, either a relatively expensive 
piece of equipment must be thrown 
away or valuable storage space must 
be used for an item that is only poten- 
tially useful. Even during the devel- 
opment stages of the circuit, the de- 
sign of conventional chassis does not 
lend itself to exposure of the circuit 
wiring and tube sockets to facilitate 
probing and rewiring. Sometimes a 
great simplification is possible in the 
construction of equipment if several 
“breadboard” models can be pieced 
together, but this is a difficult task re- 
quiring complex mechanical structures 
if the components are mounted in 
standard chassis. 

The chassis developed by NBS are 
produced in four standard sizes, all 
3 in. high: 16 x 13 in., 13 x 8 in., 8 x 
4 in., and 4 x 4 in. Flat cover plates 
are drilled with holes that match 
screw-holes in the frames. The dimen- 
sions of the chassis and plates were 
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chosen so that the long side of each 
chassis matches the short side of the 
next larger size. When desired, any 
of the six side plates may be left 
blank or discarded entirely; thus, ven- 
tilation may be obtained for circuits 
requiring air circulation. No restric“ 
tions are placed on the kind of mate- 
rial from which the flat plates are 
made. Consequently, it is possible to 
eliminate much of the component in- 
sulation required when using all-metal 
chassis. 

In developing a circuit, the com- 
ponents may be assembled in “bread- 
board” style on one or more flat 
plates before final mounting on a 





suitable frame. This procedure facili- 
tates and simplifies the often labori- 
ous details of drilling, punching, de- 
burring, or nibbling. Once the units 
have been mounted in the plates, they 
may be screwed onto the frames with 
all the wiring and tube sockets on 
the open (outer) side of the plate 
exposed to the probing of the test 
equipment. If the design and crafts- 
manship permit, these same _ plates 
may later be reversed; the wiring 
will then be protected, the tubes will 
be accessible for replacement, and 
the completed unit is ready for actual 
operation. 

If a component is a prototype or 


has become obsolete, only the plate 
containing the circuit in question need 
be removed from the frame and re- 
placed with the improved circuit. The 
discarded plate can then be stripped 
of the easily removable components 
and stored in a shallow drawer or 
cabinet until a similarly patterned 
plate is needed again. If desired, 
whole clusters of these versatile 
chassis may be assembled around or 
on top of a larger chassis—the frames 
are sufficiently standardized to per- 
mit this. In addition, the spacing be- 
tween the holes permits the mounting 
of commercially available molded 
terminal strips. OG 


Pressure Switches Measure Batch Weights 


A NEW PROPORTIONING SYSTEM auto- 
matically delivers the proper weights 
of various liquid and dry bulk mate- 
rials and feeds them to Banbury-type 
mixing machines, Fig. 1. Pneumatic 
pressure switches serve as weighing 
devices and furnish signals to the elec- 
trical control circuits. In one applica- 
tion, CDC Control Services, Inc., has 
supplied the system to proportion the 
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CONVEYOR 


ingredients for the manufacture of 
plastic- and linoleum-base floor cov- 
erings. 

The feeder equipment now controls 
two solid materials and one liquid, 
but can be adapted to handle addi- 
tional compounding material. Batches 
consist of 400 to 600 lb of solid base 
and up to 800 lb of liquid plasticizer. 
The solids consist of from 70 to 90 
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per cent new material, while the re- 
mainder is reclaimed base. The sys- 
tem operates vibratory feeders to sup- 
ply the exact amount of new material 
from either of two blenders to the 
weighing hopper. When one of the 
blenders is empty, a signal lamp in- 
structs the operator to transfer to 
the other blender. Next, the feeder 


adds an exact amount of reclaimed 
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WEIGHT TANK 


PNEUMATIC 
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Fig. 1—Schematic diagram of automatic feed control system for solid and liquid batch mixing. 
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material to the weighing hopper in 
accordance with the batch size and 
the ratio desired. 

Independent adjustments of total 
weight per batch and of the ratio be- 
tween new and reclaimed materia] 
may be made. For example, the sys- 
tem may be adjusted to feed 500-lb 
batches, consisting of 400-Ib new and 
100-lb reclaimed material. Should the 
operator reset the weight-per-batch 
adjustment to 400-lb, the system im- 
mediately begins to feed 320-lb of 
new and 80-lb of reclaimed material 
for each batch. Now, if the weight- 
per-batch setting remains at 400-lb 
and the operator adjusts the ratio 
contro] to any other figure, such as 
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RHEOSTAT 
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Fig. 2—Schematic diagram of automatic weighing and feeding system. 
The circuits feature extensive interlocking to prevent false operation 


75 per cent new material, the system 
will immediately feed 300-lb of new 
and 100-lb of reclaimed material. 
Discharge from the solid blenders 
to the vibratory feeders is governed 
by air-operated gate valves. Solenoid 
valves on the air cylinders are con- 
trolled through the same relays that 
energize the vibrator coils. Discharge 
from the weighing hopper to the skip 
hoist for the Banbury mixer is also 
governed by an air-operated gate 


valve which is tied in electrically with 
a pneumatic weighing switch. Re- 
claimed material is fed to the solid 
weigh hopper by a motor-driven screw 
conveyor. The liquid weigh switch 
controls plasticizer flow from a stor- 
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age tank to the liquids weight tank. 
Discharge to the blender is by a 
push-button operated pump. 

The solid weigh hopper is equipped 
with a pneumatic weight transmitter 
which provides an output pressure 
proportional to the weight applied. 
This pressure actuates switches and 
relays to control the sequence of 
operations, Fig. 2. When the start- 
batch push button is pressed, relay 
RI is energized, closing a hold cir- 
cuit and locking out the dumping 
circuit. The screw feeder begins to 
supply scrap material to the weigh 
hopper. When the predetermined 
weight of scrap is fed into the hopper, 
the pneumatic output of the weight- 
sensing device closes pressure switch 
PSI to energize relay R3. This stops 
the screw conveyor and opens the 
circuit to time delay relay TDR2. If 
the scrap bin should be empty or fail 
to deliver the correct amount of mate- 
rial within 15 sec, signal light LI 
warns the operator. 

Assuming that blender No. 1 is 
feeding as shown in the schematic 
wiring diagram, relay R4 becomes 
energized through contacts R3-D, 
closing contact R4-A and energizing 
pilot. valve SV1 which controls the 
slide gate to blender No. 1. An air 
cylinder opens this gate. Contacts 
R4-B are also closed applying power 
to the vibratory feeder. The rheostat 
is at minimum resistance so that mate- 
rial to the hopper is delivered at a 
maximum rate, 

At about 90 per cent of the desired 
batch weight, pressure switch PS2 is 
opened, de-energizing pilot valve SV] 
to close the slide gate. The rheostat 
is positioned by air pressure from the 
weight transmitter, gradually decreas- 
ing the feed rate from the vibratory 
feeder to the weight hopper. As the 
correct weight is approached, the feed 
rate is down to a dribble. When the 
correct weight is reached pressure 
switch PS3 is closed energizing relay 
R7 opening the filling-circuit hold 
contact R7-A. A 30-sec_ time-delay 
relay TDR6 is included to light lamp 
L4 when a blender is empty. The 
batch now has been weighed and is 
ready to be discharged into the skip 
hoist for delivery to Banbury mixer. 

When the skip hoist is in position 
under the weigh hopper a rail limit 
switch is closed illuminating lamp L5 
on the master control panel. The 
operator then presses the dump-batch 
button. Relay R8 is energized, caus- 
ing pilot valve SV3 to apply air 
pressure to a cylinder to open the 
slide gate on the weigh hopper and 
discharge the batch into the skip 
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INCLUDES SAMPLES AND DESCRIPTIONS OF VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 


THE FOLLOWING... full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 

VARGLAS SILICONE Class H insulating materials were 

pioneered by our Laboratory. Retain flexibility, electrical VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 


properties and mechanical strength in temperatures ranging 
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hoist. When about 2 Ib of material is 
left in the hopper, pressure switch 
PS4 is closed by the weight trans- 
mitter air pressure energizing time 
delay relay TDR9. After 5 sec, hold 
circuit RDR9-A is opened closing the 
discharge gate and closing the inter- 
lock circuits of the skip hoist and fill 
cycle. 


Innovations in 


Coo.inc is always a consideration in 
motor design because heat is the ever- 
present byproduct of the rotational 
energy delivered by the motor. In 
some cases, the heat problem is in- 
creased by the drive requirements of 
the application and engineers must 
resort to ingenuity to find the solu- 











Fig. 1-—Stator of textile spinning 
frame motor showing coils of saran 
tubing used for carrying the cooling 
water. The flexible coils are easily 
installed during assembly of the motor. 
In addition, the saran material is an 
electrical insulator. 


To insure proper sequence of oper- 
ation, extensive interlocking is pro- 
vided. Contact R1-B prevents the 
hopper discharge gate from opening 
during the filling operation. At the 
same time, contact RS-B isolates the 
filling circuit while the hopper gate 
is open. A rail switch is included so 
that the hopper batch cannot be 


tion. General Electric Company en- 
gineers, for example, were obliged 
to develop special techniques for heat 
dissipation before completing the re- 
cent design of two definite-purpose 
motors. 


The first of these, Fig. 1, is a motor 


built especially for the Gwaltney 








‘ig. 2—Cutaway view of high-slip induction motor showing extended-bar 
construction. The bars add the high resistance needed for high-slip rotors 
and at the same time act as a ventilating fan. 
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dumped unless the skip-hoist is under 
the hopper. Contact R8-C prevents 
the skip-hoist from being moved while 
dumping is taking place. 

Because blender interlock switches 
are supplied, material cannot be 
drawn from the blenders while charg- 
ing and blending is taking place. 


Methods of Motor Cooling 


spinning trame manutactured by 
Saco-Lowell Shops. This is a totally 
enclosed, water-cooled textile motor 
and features cooling coils of large- 
diameter non-corrosive tubing — of 
saran (vinylidene chloride), an elec- 
trical insulator. To draw off the maxi- 
mum amount of motor heat, the tub- 
ing is fastened directly around the 
ends of the stator coils, which con- 
stitute the main source of heat. This 
cooling-coil arrangement gives the 
G-E motor a surface temperature of 
only a few degrees above room tem- 
perature—thereby reducing air-condi- 
tioning load. 

The saran tubing is one continu- 
ous length with a smooth inside sur- 
face. There are no joints or sharp 
bends inside the motor enclosure to 
catch lint or sediment from the cool- 
ing water. Scale formation will not 
occur in cooling coils at required 
cooling water temperatures (up to 
30 C). An added safety factor is the 
thermal protector, which removes the 
motor from the line if water supply 


fails. 


High-Slip Motor 


The second motor requiring unique 
cooling design is a totally enclosed, 
fan-cooled, high-slip induction motor 
intended for high-inertia loads such as 
punch presses, centrifuges and hoists. 
The heating problem is acute in high- 
slip motors because they are built 
with rotor resistance much greater 
than that of general-purpose induc- 
tion motors. Designated as Type 
KRX, the new motor is as much as 
30 per cent smaller and 40 per cent 
lighter than conventional TEFC high- 
slip motors. The space and weight 
reduction is the result of the motor’s 
new extended-bar design which pro- 
vides efficient dissipation of the in- 
creased heat. 

In the new motor, Fig. 2, low-re- 
sistance rotor bars are extended on 
one end and pass through a rotating 
baffle plate. Beyond the bafflle plate, 
the bars are brazed to strips of high- 
resistance metal, shaped to form a 
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Series 40 A.C. relay 





As Guardian Relays do “stop and go”’ duty along the nation’s 
highways, thousands of commercial carriers and millions of motor- 
ists are guided safely to their destinations. For those who ‘run 
the light’’ and suffer injuries, Guardian Relays come to the rescue 
operating X-ray and physio-therapy equipment. Insurance com- 
panies and business concerns of all types use automatic business 
machines controlled by Guardian Relays. And so continues the 
unbroken line of control applications for Guardian Relays. These 
applications include: starting — stopping — timing — counting — 
computing — sorting — lighting — conveying — interval timing 
—flying — navigation — radar — armament and power. May we 
assist you with your control application? Write. 


GUARDIAN WELECTRIC 


1627-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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radial-blade fan. These fan blades 
provide the higher rotor resistance 
necessary for high-slip characteristics. 
Thus, most of the rotor heat develops 


outside the 


motor enclosure 


where 
there is a direct transfer to the cool- 
ing air. The reduced heating within 
the motor enclosure allows a normal 


air gap between rotor and stator to 
be maintained. This reduces operat- 
ing costs because there is 
electrical efficiency. 


no loss of 


Vibration-Sensitive Control is Fail Safe 


MAG 





Fig. 


tion 


I—New General Electric vibra- 
relay for unattended rotating 
equipment employs a crystal trans- 
ducer in a fail-safe circuit. 


AS A PROTECTIVE CONTROL for large 
rotating equipment—such ‘as water- 
wheel generators, blowers, large mo- 
tors or centrifuges which have to oper- 
ate long periods without attendance 
—some means is essential to shut 
down the equipment if excessive vi- 
bration occurs due to unbalance. The 
vibration sensitive relay shown in Fig. 
1, developed by General Electric Co., 
Schenectady, initiates a signal when 
unbalance exceeds a set value adjust- 
able from 0.1 g to 20 g, at frequencies 
between 5 and 300 A barium- 
titanate crystal is used as the sensing 
element in the accelerometer, Fig. 2, 
attached to the equipment. 


cps. 


The crystal transducer is designed 
so the cup-shaped seismic mass shields 


Control Design 


IN THE NEW creep-rupture machines 
designed at The Babcock & Wilcox 
Company Center in Alli- 
ance, Ohio, specimens are placed in 
a furnace for testing under regulated 
temperature conditions. Some test 
procedures may require the tempera- 
ture controllers used 
chines 


Research 


with these ma- 
to operate continuously for 
periods in excess of 10,000 hr. To 
achieve long control life, the engi- 
neers based its design on_ static 
devices. Magnetic amplifiers and sele- 


nium rectifiers are the major com- 
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Fig. 2 (Left)—Seismic mass ] encloses a stack of six barium-titanate 
crystals 2 protected from the atmosphere by the diaphragm mount- 
ing for the mass. Fig. 3 (Right)—Cathode follower circuit feeds an 
amplifier and output rectifier and relay; fail-safe features give warning 
in event of failure of power supply or components. 





the crystal stack from damage. The 
mass is supported on a pair of dia- 
phragms which seal the crystal space 
from the atmosphere. By cementing 
six 0.045 x 0.100 x 0.160 in. crystals 
together and connecting them in 
parallel, crystal output is about 0.9 
volt per g. Output is proportional to 
acceleration, and provides frequency 
response as low as 5 cps. 
soldered to 
crystal, 
Signal from the accelerometer is 
amplified by a cathode-follower cir- 
cuit and a two-stage amplifier, then 
amplified by a bridge-type rectifier to 
operate a sensitive d-c relay which 
controls an external alarm or shut- 
down device. A block diagram of the 


Leads are 


silvered edges on each 


circuit is shown in Fig. 3. 

Because of the protective function 
of the control, it was important to 
incorporate several fail-safe features 
as well as means for indicating any 
failure within the control itself. Fila- 
ments of the three amplifier tubes are 
connected in series, and a d-c relay 
is provided in the cathode return of 
the output triode tube. This normally 
energized relay will de-energize and 
throw its single-pole contact if: 

1. Any tube filament burns out 

2. Rectifier or fuse fails 
3. Line voltage is lost 

Relay is designed so it can also be 
used as a vibration meter by turning 
the sensitivity control until the alarm 
circuit closes. 0 


or Long Duty Cycle 


ponents appearing in the temperature 
controller. 

As seen in the schematic diagram, 
power to the furnace is supplied from 
the a-c line through 115 /36-volt trans- 
formers. This low secondary voltage 
permits the use of large size wire in 
the furnace heaters and_ eliminates 
danger to personnel. The primary of 
each transformer is in series with a 
saturable reactor. The reactors limit 
the voltage to each transformer and 
hence are capable of controlling the 
voltage to the furnace. With full cur- 


rent passing through the d-c control 
windings of the the im- 
pedance of the reactors is low. Hence, 
nearly full line voltage is applied to 
the primaries of the transformers. 
This provides maximum temperature 
in the furnace. With no current in the 
reactor d-c control windings, their 
reactance is high, so that most of the 
line voltage appears across the re- 
actors and little across the transform- 
ers. By applying values of current 
between these extremes to 
trol windings, 


reactors, 


the con- 


any desired amount 
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you need absolute dependability ... 
you need ADLAKE Mercury Relays: 


Because they’re designed and built to meet the 
most exacting needs of industry...in jobs that 
conventional relays can do in an uncertain manner 
at best...ADLAKE Mercury Relays have won a 
reputation for absolute dependability! And no 
wonder, because each ADLAKE Relay offers: 


Positive leak-proof sealing—assured by the use 
of properly selected metals and glass components 
with properly matched thermal expansion charac- 
teristics. 







Liquid, mercury-to-mercury contacts — com- 


pletely eliminate failures caused by low contact ADLAKE 
pressure, contact burning, pitting and sticking. ek 
And the inherent high surface tension of mercury cr 
imparts an ideal snap action to the contacts. nd 

ae m OPERATING 
Arc-resisting ceramics—used to reduce any de- VOLTAGE 


structive effect caused by the are. SECONDS 


adi tid 
Yes, as thousands of enthusiastic users in every RELEASE 
branch of industry know, ADLAKE means depend- a) 
ability every way! Write for your free copy of the pray a 
ADLAKE Relay catalog today. The Adams & CHICAGO, NEW YORK 
Westlake Company, 1168 N. Michigan, Elkhart, 7 
Indiana. In Canada, write PowerLite Devices, > 
Limited, of Toronto. 


EVERY ADLAKE RELAY IS TESTED 


—AND GUARANTEED 


—TO MEET SPECIFICATIONS! Type 1200 Load Relay 


for D. C. energization 
—Contact normally 
Open or Closed. 


me Adams & Westlake cours» 








year 


“a of serving the transportation wy 
Established 1857 « ELKHART, INDIANA « Chicago °« New York Sy, and building industries LE r 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays S33, << 
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Furnace and 
thermocouple 


Schematic diagram of temperature control circuit. Thermocouple 
signal is constantly compared iwth voltage from the reference source. 


of power can be supplied to the fu 
nace. 

The 3-stage magnetic amplifier 
preceding the saturable reactors con- 
trols the current in the reactor wind- 
ings so as to maintain a nearly con- 
stant temperature in the furnace. The 
signal to the amplifier is the error 
between the thermocouple voltage 
and the reference voltage from the 
potentiometer bridge. The bridge 
voltage is adjusted meanually by 
means of a temperature setting po- 
tentiometer. When the thermocouple 
and bridge voltages are equal, no 
signal is applied to the magnetic 
amplifier and a certain preadjusted 
null power is applied to the furnace. 
This null power offsets the losses. 

When the spec'men temperature 


rises above the required temperature, 
the thermocouple voltage becomes 
greater than the pre-set bridge voltage 
resulting in a negative signal voltage 
to the amplifier. This signal. in the 
order of 5 to 10 microvolts, is ampli- 
fied by the three magnetic amptifier 
stages. The final stage of the amplifier 
supplies the d-c control winding of 
the saturable reactors. The negative 
input signal to the amplifiers thus de- 
creases the reactor current, resulting 
in lower furnace power. Conversely. 
a specimen temperature lower than 
that desired results in a positive sig- 
nal to the amplifier and an increased 
furnace temperature. 

The accuracy of the control sys- 
tem depends to a large extent on a 
constant bridge output voltage. This 


requires a constant voltage to the 
bridge circuit, which is supplied by 
the magnetic current reference. The 
magnetic current reference is essen 
tially a series reactor with two coils, 
each wound around one leg of a 
magnetic circuit. The magnetic cir- 
cuit is caused to operate near satura- 
tion by means of a permanent magnet, 
so that the inductance of the coil 
is low. When current is drawn 
through the coil it cancels out some 
of the magnetizing effect of the per- 
manent magnet. This gives a higher 
inductive effect to the coil, limiting 
the flow of current. The material in 
side the coil has a nearly vertical mag 
netization characteristic, thus afford 
ing large inductance changes for small 
current variations. OO! 





Correction— 
Direction-Sensitive 
Counter 


THROUGH an inadvertent error, the 
two circuit diagrams (Figs. 1 and 2) 
in the article, “Direction-Sensitive 
Electronic Counter,” by M. A. Bel- 
field, beginning on page 160, No- 
vember issue, were transposed. 
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The circuit diagram employing 
solenoid-type counters was incorrect- 
ly placed on page 162; it should have 
appeared on page 160 with the re- 
lated caption, “Circuit diagram for 
NBS - developed 
electronic counter.” 

Conversely the circuit diagram 
using a rotary-type counter section 
should have appeared on page 162 
with its related caption. JO0 


direction - sensitive 


Tap Designation for 


Thread Inserts 


Use of the symbol “STI” (initial let- 
ters of “screw thread insert”) is rec- 
ommended by Heli-Coil Corporation, 
Danbury, Conn., as the proper design 
designation of taps which provide 
threads to receive Heli-Coil inserts. 
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FASTEST THING IN FASTENING S® 


The Speen Nut Principle 
of Spring Tension Fastening 


Arched Prongs 






SPEED NUTS‘ makeRED HOT”’50% Savings | 
for new VECTAIRE, jet-convector heater! 


tz Another outstanding SpeED Nut example of profit- 

eS saving through cost-reduction! Federal Malleable Co., 

a newcomer in the heater field, selected SPEED Nut 

Brand Fasteners after carefully checking various 

attaching methods. The results over all other types 

considered was a 50% Speep Nut assembly savings! Here are 
a few of the reasons: SpeED Nuts reduce material and handling DOUBLE-LOCKED POSITION 

costs, often saving as many as 4 parts per attachment: no special | 

application skills are required; these spring steel fasteners snap 

in place by hand, are self-retaining in blind locations; costly 


Arched Base 


PRE-LOCKED POSITION 


Inward Thread Lock 





Arcned 
Spring Lock 


<a tL EO 


Send for your ‘‘SAVINGS STorIEs’’ booklet of 


i ly i i j i imi ! interesting SPEED NuT savings to industry. 
welding, clinching or staking equipment is eliminated! ines Seaman Meee 
: = . . a Dept. 12, Box 6688, Cleveland 1, Ohio. 
Six standard Speep Nut types, 17 parts in all, solved Federal’s ee 
problem: Flat type, Push-Ons, JI”7&“U types, Tubular Hamilton, Ontario. In Great Britain: Sim 
ins > > ; bs monds Aerocessories, Ltd. , Treforest, Wales. 
Clips, and Tube Clamps. Contact your Tinnerman represent Se ee ee 
ative for detailed cost-saving information on your products. 7 rue Henri Barbusse, Levallois (Seine). 
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NEW COMPONENTS 


AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 


Reader Inquiry Facility, or write direct to the 


manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry. 





ADJUSTABLE SPEED DRIVE HAS MERCURY-POOL RECTIFIERS 


Incorporating a newly developed sin- 
gle-anode mercury-pool rectifier tube, 


he Xatron V-S Drive converts a-c 
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power 


controlled 
adjustable-speed 
Available in 


drive 


d-c_ voltage 
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i 


equipment. 
410 and 50-hp sizes, 


the drive consists of a control unit, 
drive motor and operator’s control 
station. The contro] units are lighte1 
in weight and—tor 40° and 50-hp 
drives—smaller in size than units in- 
cluding rotating conversion equip- 
ment. Each of the air-cooled mercury 
tubes or Xatrons in the control unit 
is arranged as a unit with its respec 
tive saturable reactors, magnet and 
exciting bank. Operating from a three 
phase power supply with a full-wave 
bridge to give a six-peak d-c output, 
the tubes are grid controlled by an 
electronic phase-shifting circuit. As- 
sembled as a unit mounted on a base, 
which also serves as an air-pressure 
chamber for a blower supplying fil- 
tered cooling air, they are prewired, 
interconnected back-to-back and three 
on a side, and arranged in individual 
L-shaped panels located over the ait 
chamber. 

The rectifier is enclosed in a cabi 
net measuring 56°s in. wide, 65%4 in. 
high and 28 in. deep. Pan-type doors, 
front and back, are removable. Con- 
nection to an a-c power line is made 
through an internally connected cir- 
cuit breaker arranged for convenient 
external operation. Input current and 
output breakers and meters for the 
d-c output are flush-mounted at one 
end of the cabinet. Externally-oper- 
ated breakers provide short. circuit 
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WHY CROSLEY SPECIFIED 
CHICAGO MOLDED PLASTICS 


According to Crosley, “‘V. I. P.”’ stands for a ““Very Important Product”’ for 
“Very Important People.’”’ However, it also stands for “‘Very Intricate 
Production.”’ If you look inside the handsome molded plastic housing you'll 
see what we mean. 





The three matching plastic parts There are three matching parts . . . with undercuts, flanges, bosses, 

ae a ae Pie ee Neeee. slots and side openings. It was obvious at the outset that the new Crosley 
“V.I. P.”’ would require the finest molding talent, experience and facilities 
available. So... Chicago Molded was called in. 


To produce the main housing unit required an opposed plunger mold. 


Large movable cores had to be provided for molding the control and speaker 
openings on three sides. The base is a unique 3-way sound chamber. Close 


tolerances had to be maintained to insure a proper fit of the three parts. And 


today, production flows smoothly, efficiently and rapidly to meet the ever 
growing demand for this fine instrument. 


The point is this: Whether the job is unusually complex like this one, 

PRODUCTS or of the simplest kind, you’re money ahead to turn it over to Chicago 

c ORPORATION Molded. There are several reasons, and experience is the most important 

one. We’ve had more than 35 years of it, with a consistent record of meeting 

the most exacting requirements of the biggest names in industry. Then, of 

Chicago 51, Illinois course, you'll find here the most modern facilities for efficient, economical 

CUSTOM MOLDERS OF ALL production in any quantity . . . even large volume production of the 
biggest p .rts made. 


1024 North Kolmar Avenue 


So ... when you’re ready to plan that next molded plastic part, talk 
things over with a Chicago Molded engineer. There’s no obligation. Just 
write, wire or phone. 





Member, Committee on Large Plastics Moldings, SPI 
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ay a 
BOXES 


fabricated to your 


specifications 


Here are complete sheet fab- 
rication facilities to produce 
your control cabinets, switch 
boxes, and foot control sta- 
tions—to J.L.C. standards, if 
specified. Shipped ready for 
electrical assembly. 

Get our quote on gear guards, 
hydraulic tanks, drip pans, 
louvers, and similar items. 
Send blueprints or ask about 
our design service. 


Fabrication Division 


industrial 
EQUIPMENT COMPANY 


210 Indiana Street 
Minster, Ohio 
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and sustained overload protection. 
Regulation is 5 per cent or bette: 
at all speeds. Service life of the 
Xatron tubes is claimed to be compar- 
able with that of rotating equipment. 
Reliance Electric & Engineering Co.. 
1054 Ivanhoe Rd., Cleveland 10, 
Ohio. 

r No. 1, Reade 


PAPER-BASE 
PHENOLIC LAMINATES 


New formulation makes available two 
new families of laminated plastics. 
For applications where high insula- 
tion resistance is a critical factor, 
Taylor’s XXXP-300 is rated as good 
hot punching stock at 135 C. Out- 
standing features are its insulation re- 
sistance, 300,000 megohms vs 20,000 
for NEMA XXXP (NEMA en- 
gineering information). Also features 
flame retardance and high dimen- 
sional stability. In mechanical and 
physical properties ratings are con- 
sistently better than NEMA XXXP. 
Example: flexural strength, flatwise, 
is 20,000 psi (lengthwise) vs 12,000. 
Compressive strength, flatwise, is 
40,000 against 25,000 psi. Water ab- 
sorption for 4«-in material is 0.50 per 
cent vs 1.00 per cent max. Electrical 
properties, compared to XXXP, are 
also generally better. Grade XXXP- 
301 is a variation of 300 but is a 
better hot punching stock. However, 
its mechanical properties are slightly 
lower. Electrical properties including 
insulation resistance and flame retard- 
ance are about the same. XP-400 
has been developed to provide cold 
punching laminates with good elec- 
trical characteristics. In addition, 
XP-400 offers higher flame retard- 
ance and good staking characteristics. 
Water absorption value is given as 
0.70 per cent vs 2.80 and 4.00 per 
cent for NEMA P and PC, respec- 
tively. (NEMA engineering informa- 
tion), New materials are available in 
19 x 49-in. sheets and in natural color. 
Thicknesses range up to % in. Taylor 
Fibre Co., Norristown, Penna. 


ircle No. 2, Reader Inquiry Facility, page 235 


JIC COMBINATION STARTERS 


Line of a-c combination starters with 
disconnect switches, designed and 
built in accordance with JIC standards 
is known as Bulletin 4120 JIC Start- 
ers. They are intended for use wher- 
ever non-reversing magnetic across- 
the-line starters with disconnet means 
at the starter location are specified. 
Typical applications are on industria] 
equipment where controls are sub- 
jected to splashing oil or coolant. 





Parts include a magentic full voltage 
starter, a dual voltage control trans- 
former, and pilot circuit fuse in 
combination with either a fusible or 
non-fusible disconnect switch. All 
parts are fastened to a removable 
steel pane] mounted in a NEMA Type 
XII enclosure. Features include: quick 
make-and-break disconnect — switch 
mechanically interlocked with cover; 
front-of-board wiring; | removable 
mounting panel secured by quick 
release cam-type fasteners; external 
mounting holes; oil clearance pads on 
rear of enclosure; and access to shal- 
low box for component inspection 
and maintenance. Maximum ratings: 
(NEMA size 3) 50 hp, 3-phase, 440 
volts, 60 cycles. Ward Leonard Elec- 
tric Co., Mount Vernon, N.Y. 

No. 3, Reader |r ry | t 
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NON-MAGNETIC RELAY 


New device, called the Capaswitch, 
is basically an_ultra-sensitive, non- 
magnetic d-c relay with unusual cur- 
rent carrying capacity. Instead of the 
conventional electromagnetic arma- 
ture, the electronic relay uses a spe- 
cial electrostrictive capacitive element 
(0.05 mf) requiring an operating 
power of only 0.5 milliwatt-sec of 
operating power (150 d-c volts) to 
close the contacts, and less than 0.1 
milliwatt to hold them closed. The 
electrostatic element may also be 
used to store minute amounts of 
energy from a low-energy source until 
enough has been accumulated — to 
operate the relay. To open the con- 
tacts, the voltage is removed and the 
electrostatic element is discharged 
through other circuit elements or a 
resistor. The low operating power re- 
quirement permits even the small cur- 
rent from a photo tube to operate the 
relay directly, without the use of an 
intermediate amplifier tube. Since the 
input resistance of the electrostatic 
element is approximately 100 meg- 
ohms, relay has many other electronic 
applications. Although the relay has 
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Exacting distribution of weight, complexity of 
shape, corrosion resistance—these are the re- 
quired properties obtained at low cost by design- 


ing this part to be ZINC Die Cast. It is the 


balance ring in the pictured Speed Queen auto- 
matic washer. 


Only simple trimming operations have been 
performed on this part by the die caster—the 
balancing nibs are integrally cast around the 
periphery of the ring, and the holes and slots 


AILABLE 
c 1s FREEL ye vate noe 208 
LIN Zinc Institute © nc supPli 
The Amef! facts On WAY oth neat 
which - gufficie ne for a COPY 
tinue en 


new foldet 





SPEED QUEEN 


(for easy assembly on the bowl-shaped spin tub) 
are cored in the die casting operation. The weight 
(16 lbs.) is thus distributed properly to achieve 
perfect balance of the tub for quiet, vibrationless 
operation at high speed. And the ZINC alloy 
resists the attack of moisture and detergents with 
which the ring comes in contact in service. 

This metal and method of production is solv- 
ing more and more specific physical and economic 
problems in more and more product designs each 
day. Ask us—or any die casting company—for a 
copy of our new booklet “The End Uses of Zinc 
Die Castings” which has 48 pages of successful 
ZINC Die Casting applications. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 
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o~~-5 FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (unitorm ducity) ZINC 


JANUARY 1954 









Se A 


solves a 


sky-high problem 









Control motors for variable 
pitch propellors on today’s sky 
CTR Mo lile ME aie 
changes in vibration, heat and 
speed. Failure may mean dis- 


aster! 


To meet these rigid specifica- - 
tions, aircraft engineers choose 


Kirkwood commutators. 


You'll find dependable Kirk- 
wood commutators to meet your 
Ai: Pel em TMZ MUL Mel 1 Te 
them to your specifications. 
Write for new No. 3 Catalog 


Send your prints for estimate. 

et 

om 
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. 
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he KIRKWOOD 


COMMUTATOR CO. 


Over 10,000,000 now in use. 
CLEVELAND, OHIO 
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delay of 


closing 


a normal] 
mately 


approxi- 
10 millisec it is actuated by 
electrical pulses as short as 10 micro- 
Additional feature is that, 
since there is no coil to burn out, the 
relay will withstand as much as a 300 


SOC. less. 


per cent overvoltage. Heat dissipation 
virtually eliminated. 
Typt A now going into production is 
a SPDT relay rated at 1 amp, 110 
volts a-c, noninductive load. Weight 


problems are 


is about 2 oz, including the molded 
plastics case; dimensions are’ 3! in. 


long, 1°. in, wide including terminals, 

thick. Other models will 

become available in the near future. 

Mullenbach Electrical Mtg. Co., 2300 

East 27th St., Los Angeles 58, Calif. 
No. 4, 


and 14. in. 


LOW-LEVEL 
MAGNETIC AMPLIFIER 

Low-level magnetic amplifier permits 
drift-free amplification of d-c signals 
in the millivolt range. The amplifier 
is primarily intended for amplification 
of low-level 


trom. resistance 


type transducers, such as strain gages, 


} 
Signals 


resistance thermometers, and other 


uses. It is also suited to amplify 


signals from self-generating devices, 


such as thermocouples and photocells 





and can produce a 0 to 5 volt 

output voltage for telemetering appli 
Known as Model MM-421, 
unit has a d-c voltage gain in excess 
of 1500. A d-e 
than 3 mv produces an output signal 


cations. 
input signal of less 


of 5 volts d-c. Resistance of the signal 


input circuit is 125 ohms. Recom- 
mended output load resistance is be- 
tween 0.1 and | Output 
voltage ripple is less than 25 mv. 
Zero drift is less than 0.1 per cent of 


full scale 


megohm. 


output from 72 F to 


+-200 F. Change of amplifier gain is 
less than 1 per cent from —20 to 
80 C. Linearity is better than 2 pei 
cent. Bandwidth is up to 5. eps. 
Smallest power is 
10-12 watts. Hermetically sealed, am- 
plifier is housed in a GP-3 deep drawn 
steel can with an 8-pin phenolic 
header. Weight is less than 7 oz. 
Supply required is 6.3 volts, 0.001 
amp, 400 cps. No bias supply is re- 
quired. Magnetic 
Dept. CW, 
sundo, Calif. 
No. 5, 


detectable signal 


Research Corp., 
318 Kansas St., El Se- 


ELECTRONIC VARIABLE 
SPEED DRIVES 


Electrically controlled variable speed 
drives have ratings ranging from % to 
lO hp. Designated Type G\ Speed 
rangers, the electronic contro] permits 
speed to be made responsive to signals 
based on speed, load, current, voltage, 
pressure, light, temperature, or time. 
Three- 


or two-phase a-c power 1s 


converted by a motor-generator § set 
and by electron tube rectifiers to sup 
ply a d-c variable speed shunt wound 
motor. GV Speedrangers feature fast 
stopping, a wide range of operating 
speeds, constant torque ove) the en- 
tire speed range, good speed regula 
tion, and infinite-step speed adjust 
ment which can be set either when 
running or stopped. Drives are availa 
ble in sizes from 2 to 10 hp, and with 
750 and 1150 


speeds are 


basic speeds of 2400. 
rpm. Drive adjustable 
down to 15 of basic speed for con- 
tinuous duty at 50 © and to “wo of 
basic speed for intermittent duty. Re 
mote, stepless speed control is  pro- 
vided by knob rotation at a small (3 x 
61, in.) operator's station. A contro] 
cabinet contains the tube 
overload 


rectifiers, 


motor — starter protected) 
protective relays and other electronic 


elements. The motor-generator — set 


and d-c drive motor are manufac 


turer's standard, open,  drip-proof, 
ball-bearing type. 

New 
Speedrangers with ratings from 1x. to 


I's hp. They 


‘n operation and performance except 


line also includes Type EV 
are similar to Type GV 


that no motor-generator set is used. 
Single phase a-c power is converted to 
d-c entirely by electron tube rectifiers. 
Basic speed of Type EV is 2400 rpm 
adjustable down to 16 of basic speed 
for continuous duty and 'o for inter- 
mittent duty. Optional features of- 
fered with both Types GV and EV 
are jogging, reversing, dynamic brak- 
ing and special duty cycles. For spe- 
cial speed ranges the d-c drive motor 
can be supplied in company’s standard 
types of parallel or right-angle shaft 


ELECTRICAL 


MANUFACTURING 
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Case Size LS-1 LS-2 
Length 3-8” she 
Width 258” 
INPUT TRANSFORMERS = Rs 
Type Primary Secondary +1db ppm | Relative* Unbal.DC Case List 
No. Application Impedance impedance from Level hum in prim’y No. Price 
LS-10 Low impedance mike, 50, 125/150, 60,000 ohms in 20-20,000 +10DB —74 DB .5 MA LS-1 $25.00 
pickup, or multiple line 200, 250,333, two sections 
to grid 500/600 ohms # 
LS-10X As above As above — 50,000 ohms 20-20,000 +10 DB —92DB-Q .5MA LS-1 35.00 
LS-12 ‘Low impedance mike, 50, 125/150, 120,000 ohms 20-20,000 +10DB —74 DB -5 MA LS-1 28.00 
pickup, or multiple line 200, 250,333, overall, in two 
to push pull grids 500/600 ohms _ sections = 
LS-12X As above As above 80,000 ohms 20-20,000 +10DB —92DB-Q .5MA LS-1 35.00 
overall, split 
LS-15X Three isolated lines or 30, 50, 200, 60,000 ohms 20-20,000 +10DB —92DB-Q .5MA LS-1 37.06 
pads to one or two grids 250 ohms overall, in two 
each primary sections y 
INTERSTAGE AND MATCHING TRANSFORMERS 
Type Primary Secondary Max.t Relative* Unbal.DC Case List 
No. Application Impedance Impedance Response Level hum in prim’y No. Price 
LS-19 Single plate to push pull 15,000 ohms 95,000 ohms; +1db 
grids like 2A3, 6L6, 300A. 1.25:1 each side 20-20,000 +12DB —50 DB 0 MA LS-1 $26.00 
Split secondary a 
LS-21. Single plate to push pull 15,000 ohms 135,000 ohms; =< s a 
grids. Split pri. and sec. 3:1 overall 20-20,000 +10DB —74 DB OMA LS-1 26.00 
LS-25 Push pull plates to push 30,000 ohms 50,000 ohms; + 1db 
pull grids. Medium level. plate to plate turn ratio 20-20,000 +15DB —74DB 1MA LS-1 32.09 
Split primary and sec. . 1.3:1 overall : 
LS-30 Mixing, low impedance 50, 125/150, 50,125/150,200, +1db 
mike, pickup, or multi- 200, 250,333, 250, 333, 20-20,000 +15 DB —74DB .5 MA LS-1 26.00 
ple line to multiple line 500/600 ohms 500/600 ohms a 
LS-33 High level line matching 1.2,2.5,5,7.5 50, 125, 200, + .2 db 
10, 15, 20, 30, 50 250, 333, 20-20.000 15 watts LS-2 30.03 
125, 200, 250, 500/600 ohms 
333, 500/600 
OUTPUT TRANSFORMERS 
Type ; Primary Secondary Max.t Relative* Unbal.DC Case List 
No. Application impedance Impedance Response Level hum _inprim’y No. Price 
LS-50 Single plate to multiple 15,000 ohms 50, 125/150, +1db 
line 200, 250, 333, 20-20,000 +15DB —74DB 0 MA LS-1 $26.00 
500/600 
LS-52 Push pull 245, 250, 6V6 8,000 ohms 500, 333, 250, + .2 db 
or 245 A prime 200, 125, 50, 30, 25-20,000 15 watts LS-2 35.00 
20, 15, 10, 7.5, 
5.2.5. 3.2 
LS-55 Push pull 2A3’s, 6A5G’s, 5,000 ohms 500, 333, 250, + .2 db 
300A’s, 275A’s, 6A3’s, plate to plate 200,125,50,30, 25-20,000 20 watts LS-2 35.00 
6L6’s, 6AS7G and 3,000 ohms 20, 15, 10, 7.5, 7 
plate to plate 5, 2.5, 1.2 
LS-63 Push pull 6F6, class B 10,000 ohms 30, 20,15,10, 2+ .2db 
46’s, 6AS7G, 807-TR, platetoplate 7.5,5,2.5,1.2 25-20,000 15 watts LS-2 25.09 
1614-TR and 6,000 ohms 
plate to plate 
LS-151 Bridging from 50 to 500 16,000 ohms, 50, 125/150, + 1db 
ohm line to line bridging 200, 250, 333, 15-30,000 +18DB —74DB 1MA LS-1 27.00 
500/600 





The values of unbalanced DC shown will effect approximately 1.5 DB loss at 30 cycles. 


* Comparison of hum balanced unit with shielding to normal uncased type. Q Multiple alloy magnetic shield. 


Tt 6 MW as ODB reference. 
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HEATER CORD 


TYPE HPD WITH PLASTIC TREATED GLASS BRAID 


} 


e High resistance to abrasion and flexing. (uy 
e Full range of colors available. 

e Clean * Glossy Finish * Color-fast. 

e Molded-On Plastic Grip Plug. 


FOR ALL APPLIANCES HAVING HEATING ELEMENTS 


y 


Now you can COLOR-MATCH cord and plug 
with your appliance for a brand new kind of 
sales appeal. 


Custom Engineered. Send blueprints, specifications 


or samples for quotations 


We will send our samples upon request 


120 MAIN STREET, PAWTUCKET, 
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MOTOR-GENERATOS SET 2 DRIVE MOTOR 


gearhead motors with ratios as high as 
432 to 1. All motor modifications ap- 
plicable to the standard d-c motors are 
available. These include Unibrakes, 
special mountings and enclosures. 
Master Electric Co., 126-28 Davis 
Ave., Dayton, Ohio. 

» No. 6, Read nquir 


IGNITRONS 

Three new types of temperature-con 
trolled ignitron tubes for welding con 
trol GL-6346 (Size B), GL-6347 
(Size C), and GL-6348 (Size D) 
are basically standard mercury-pool. 
stainless steel-jacketed ignitrons, with 
addition of a temperature control de 
vice. The temperature-control feature 
is designed to effect cooling wate: 
savings up to 95 per cent, as well as 
to protect the tubes and the welding 
transtormer and_ electrodes against 
overloading and overheating. Two 
snap-acting switches, mounted on a 
constant-length reference strip, are 
main components of the temperature 
control unit. One switch operates a 
solenoid valve in’ the water supph 





line to maintain the proper amount 
of cooling water required by the oper- 
ating conditions. The other switch, set 
to operate at a few degress higher 
temperature, cuts off power to the 
tube in case of overheating or ove 
loading. 

The temperature control feature 
eliminates water flow-relays, water 
over-temperature relays, and water- 
pressure interlocks. Since the average 
water temperature is kept above the 
dew point under all ordinary condi- 
tions, moisture condensation and 
water drip on equipment are pre- 
vented. The GL-6346 (Size B) is iden- 
tical in ratings and characteristics to 
the GL-5551/FG-271, and is equiva- 
lent to a 300-amp magnetic contactor. 
The GL-6347 (Size C), to the GL- 
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How to make a good product 
better...without increasing costs 


Design engineers everywhere are choosing Automatic Electric's 
Type 44 Miniature Stepping Switch to insure long service life— 
often reducing costs as they do so! In countless applications, this 
sturdy switch has operated for more than 200 million operations, 
with little or no adjustment. The one-coil design eliminates a 
separate release coil—a saving passed on to the user. 





INCOMING OR 
“STEPPING” MM COIL 
PULSE-LEAD 








lH 





ee And there are other reasons for such widespread approval: weight 
PULSE-LEAD INT. and space are saved; indirect drive design give smooth stepping and 
SPRINGS because there’s no wiper “double loading” there’s no “galloping”; the 

a l unique driving mechanism permits extremely high operating speeds. 


Investigate Automatic Electric's Type 44 Switch for your control 
applications. Here's the first compact, lightweight switch to provide 
10-, 20- or 30-point operations. Designed for any dc voltage up to 





How separate “homing” circuit is provided 110, or, with an associated rectifier, for 115 volts 60 cycle ac. For 

with one-coil oper ation al more details on this and other Automatic Electric stepping switches, 

oa = ok ee aa write for helpful engineering specifications to: Automatic Electric 

causing switch to step by self-interruption, or Sales Corporation, 1033 West Van Buren Street, Chicago 7, Illinois. 

by aa mene sens alias lait In Canada: Automatic Electric Sales (Canada) Ltd., Toronto. 

circuit on first step of wipers off home position Offices in principal cities. 

and remain closed until home position is again 

seat i, Geet. sad ie lh ag to RELAYS SWITCHES 

“homed” by simply energizing this circuit. PRODUCTS Of yor RERARTHENE OF 
AUTOMATIL aoe eee 

NY. 





® 


CHICAGO 
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ee 4 9992 FG-235-A; it is equivalent to 
a 600-amp magnetic contactor. The 
third type, GL-6348 (Size D) is iden- 
tical to the GL-5553, FG-238-A and 
is equivalent to a 1200-amp magnetic 
contactor. General Electric Co., Elec- 
tronics Park, Syracuse, N. Y. 


F with rcle No. 7 Reader Inquiry y, page 235 


DIEHL 





BUNA N COMPOUND 


New Buna N compound, Type | 
can withstand temperatures ranging 
410 to 325 F, remaining flexi- 
10 F. It is oil resistant, and 
has a very low compression set at 
elevated temperatures. Other physical 
properties include tensile strength of 
2500 psi, elongation of 350 per cent, 
and durometer of 70 points, making 
it suitable for use in seals and in 
similar applications. Compound can 
be fabricated for any type of indus- 
trial rubber part. Goshen Rubber Co., 
Inc., P. O. Box 517, Goshen, Ind. 

No. 8 Reader } icilit ge 235 
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LOW INERTIA A.C. SERVO MOTORS... =: 


. . » for Feedback Control Systems 


HYSTERESIS MOTOR 


One application of the “Inside-Out” 
hysteresis motor is used in high qual- 
ity magnetic tape recording equip- 
ment and features a flywheel and pre- 
cision tape drive capstan as an 





25 watt, 115 volt, 60 cycle, 2-pole, 2- 


phase motor with auxiliary fan cooling. ‘ integral part of the motor assembly. 
One of the many Diehl Low Inertia Concentric within one ten-thousandth 
A.C. Servo Motors available. d ae 
of an inch, the capstan provides pe- 
CONSIDER THESE FEATURES ripheral velocities of 742 and 15 in. 
ae ; per sec at synchronous speeds of 600 
®@ High starting torque @ Low rotor moment of inertia @ Widest 4 ; 


rpm and 1200 rpm, respectively. Full 


selection of ratings @ Samples of many sizes available from stock load torque is conservatively rated at 


@ Engineering assistance offered when desired @ Production quantities 
available in a reasonable time — at a reasonable price. 


Diehl originated the Low Inertia A.C. Squirrel Cage Induction Motor — 
and Diehl’s leadership in the field is still being maintained! 

Originally designed for high-performance military servo systems, these 
motors are now being extensively used in the armed services with various 
types of electronic equipment. In industry, too, Diehl Servo Motors and 
components are being successfully applied in the design of automatic controls 
and a wide variety of other applications where optimum performance at 
reasonable cost is essential. 

Meeting all appropriate JAN specifications, the two-phase servo motors 
can be supplied in sizes ranging from 2 watts to 750 watts mechanical 
output, 60 or 400 cycle supply. The smaller sizes include units with inte- 
grally-mounted tachometer generators for feedback. Many of the ratings 








are available with the control winding impedance specially designed for 
operation directly from the plates of electron tubes. Samples of most 60 
cycle, and some 400 cycle, units are available for immediate shipment. 

Our engineering staff will gladly help you select the motors best suited 
to your specific requirements. A request on your letterhead will bring you a 
copy of Technical Manual No.EM-0154 describing Diehl Servo Motors and 
related equipment. 


_ Other Available Components: 
D.C. SERVO SETS @® RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING CO. 
Finderne Plant, SOMERVILLE, N. J 


Atlanta Baltimore Boston Chicago Detroit New York Philadelphia Worcester 





12 in.-oz. Design features a combina- 
tion rotor and flywheel consisting of 
a thin magnetic ring encased within 
a zinc alloy housing that revolves 
around the outside of a stationary 
split-phase primary winding. Utiliza- 
tion of the near maximum motor 
diameter for the diameter of the 
rotor ring greatly amplifies the mag- 
netomotive torque transfer maintain- 
ing synchronous operation under high 
loads. Effective flywheel action against 
abrupt load changes is provided by 
the combination flywheel-rotor which 
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miniaturized disconnect panels 
for pressurized bulkheads 


Disconnect one circuit at a time from either 
side; for wire sizes AN 20 through AN 10 


e easier assembly 
e increased flexibility 


e decreased weight 


for full details write— 


interchangeable 
TT my CURA TCL 
standard 

AN connectors 


Here’s the smallest, lightest, disconnect panel 
ever developed for pressurized bulkheads! 


Built of pressure-tight molded thermo-setting plastic 
with silver-plated socket-and-pin assemblies. 

Pins are solderless and can be rapidly indented 

onto the conductors, on the bench or in the airplane. 
Spring in socket locks lead in— 

prevents accidental disconnection. 

Lightweight insulating covers are available. 
Burndy miniaturized panels with 10, 19, 22, 

26, 37, 45, 62, 73 and 163 individual sockets, 

have been selected for use in latest 

Air Force and Navy aircraft. 

Most Burndy miniaturized panels fit in the same 
bulkhead space as standard AN connector shell sizes, 
Other socket multiples and sizes may be quickly 
produced to your design requirements. 


BURN DY: 


BURNDY ENGINEERING COMPANY INC., NorWaALK, CONNECT. 
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BURNDY CANADA LTD., toronto , ont. 








Production More 


by changing to a 


KELLER RIVETER 


An electronic tube manu- 
facturer boosted production from 
62 to 155 pieces an hour by in- 
stalling a Keller Compression 
Riveter in place of a kick press for 
staking the pins in vacuum tube 
bases. This 150% increase, 
achieved at relatively small cost, 
is typical of the results obtained 
by proper application of Keller 
Pneumatic Tools. 

For riveting, staking, crimping, 
pressing, and marking operations, 
and for forcing fragile parts into 
a pressure fit, Keller Compression 
Riveters have the tremendous ad- 
vantages characteristic of air pow- 
er. They give a squeeze—not a 
slap—and exert maximum power 
only at the end of the stroke. This 
reduces shock and spoilage from 
cracked and broken parts. 








Than Doubled 


in Gus 


KELLER Compression Riveters 





Air pressure gives a squeeze—not a 
slap 


Can be operated by foot valve or hand 
throttle 


Automatic cycle, stops at end of each 
cycle 


Portable, bench, or pedestal mounting 


Ideal for pressing, dimpling, staking, 
forcing, or riveting operations 


Cond. PE sescriprive literature 


and detailed information 


KELLER TOOL COMPANY 


GRAND HAVEN, MICHIGAN 


measure 5 in. in diam and has a dis- 
tributed weight of 1 lb, 14 oz. 

Motor has a 5 in. diam and extends 
4°%» in. from the mounting surface. 
Mounting is accomplished by a three- 
hole flange or single-hole bushing. 
Operation requires an external 3.75 
mf capacitor. The motor operates 
from 115 volts a-c and requires ap- 
proximately 40 va at 95 per cent 
power factor. Temperature rise is less 
than 50 C above ambient under con- 
tinuous full load operation. A double- 
ended shaft enables a ventilating fan 
to be driven directly from the motor. 
A low- and high-speed primary field 
winding provide the synchronous 
speeds of 600 rpm and 1200 rpm. 
External switching of the field wind- 
ings enables the direction of rotation 
to be reversed. A dust shield (not 
shown) is provided with motor. Tech- 
nical Development Corp., 4060 Ince 
Blvd., Culver City, Calif. 
Circle No. 9, 
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ONE-WAY IMPULSE SWITCH 


Control of automatic sequence actions 
is one application of a snap-action 
switch featuring one-way impulse ac- 
tion. Switch frequently eliminates the 
need for time delay relays, actuating 
dogs and additional switches. Exam- 
ple: in a switching operation where 
a pulse to a solenoid or starter is 
needed, the switch sends the control- 
ling electrical impulse and then drops 
completely out of the circuit. This 
allows the solenoid valve to return 
after it receives an electrical impulse 
from the circuit controlling the return 
solenoid. The ES4-KM_ series _pro- 
vides a choice of five “on” periods; 
from 4%. to % in. The switch com- 





pletes the circuit for a pre-determined 
part of the plunger’s forward stroke; 
then gives release to the impulse as 
the plunger advances. No further ac- 
tion results for the remainder of the 
plunger’s overtravel or return stroke. 
Additional uses include use as safety 
interlocks; positioning switches for 
limiting action of machine members; 
pulsing electrical counters, and initiat- 
ing time cycles. Die-cast snap-action 
switch is small and lightweight. Ac- 
tuator plunger is completely sealed 
by a neoprene boot, which retains its 
flexibility at temperatures between 
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READY FOR SHIPMENT 


.-- COMPLETE STOCKS OF 


ALL THESE PRODUCTS: 


Varnished Cambric Products 
insulating Paper 
Varnished Tubing 
Saturated Sleeving 
Insulating Varnish 
Vulcanized Fibre 
Phenolite 
Fibre Wedges 
Wood Wedges 
Built-up Mica Products 
Asbestos Insulation 
Woven Glass Insulation 
Pressure Sensitive Tape 
Cotton Tape 
Cotton Sleeving 


Commutators Built To Specifications 


Teflon 
Silicone Resins 
Silicone Insulations 


He Has The Answers 


To ALL Your Electrical 
Insulation Problems [ 


No matter what your question, if it concerns the selection and appli- 
cation of electrical insulating materials, an IWI Representative is 
ready to help you. Backed by the experience of many years acquired 
in helping electrical manufacturers choose and use the right product 
in the right way, your IWI Representative offers you a single source 
from whom you can get the dependable technical help you want. 


There’s no need to ask, or wait for, help from the many different 
suppliers of every type of insulating materials you use—just ask your 
IWI Representative—he has the answers for you--NOW! 


vs 4 “ oe al 0 a 4.. ae . 
KN CORECMMEET iwi S Or ou tGiting /“ electrical Vusalation 


IMMEDIATE DELIVERY from a fully stocked warehouse near you 
QUALITY PRODUCTS, nationally advertised and used by leading electrical 


manufacturers everywhere. 


Get What You Want 


When You Want Tt om IW 






A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS 


INSULATION AND WIRES INCORPORATED 


3435 Chouteau Avenue « St. Louis 3, Missouri 


Write For “The Address Of “The Warehouse Nearest Your Plant 
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MODERN APPEARANCE 


By 





Zoe i oS DESPARD SWITCHES 


Precision built to exacting quality standards . . . P&S 
1317 has a totally enclosed plastic body . . . sturdy handle 
.. + positive action ... is rated at 15 Amperes for appliance 
use, /2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also 
available in T-rated, 10 Ampere type (P&S 1311). 


P&S 1317 is compact . . 


1%," deep . . . can be used singly or in combination with 
P&S Despard pilots or outlets. 


. only 7%” wide, 15%” long and 


Note the modern appearing neck, rounded 
at each end—a distinctive feature of all P&S 
Despard devices—one that will add to the 


appearance of your product. 





P&S Wiring Devices Are Built to Last 


If you have a problem involving wiring devices for your 
product, write us about it. Our sixty years of experience in 
producing wiring devices will be helpful. 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. 
Offices: 71 Murray St., New York 7, N. Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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PROVED DEPENDABILITY 


67 and 160 F. For extreme tem 
peratures, special silicone boots are 
available, which are easily replaced 
without the use of tools. Basic switch 
is a single-pole, double throw type 
for alternating current circuits. Choice 
of wiring includes: single-pole double- 
throw; two circuits, normally open 
or normally closed.  Electro-Snap 
Switch & Mfg. Co., 4218-30 W. Lake 
St., Chicago 24. 

No. 10, Ré 


JUNCTION TERMINAL BOXES 
Offered in NEMA Type XII construc- 
tion and designed primarily for ma- 
chine tool application, new series of 
terminal junction boxes are available 
in eight standard sizes, the largest 
accommodating 168 twenty-five-amp 
terminals, Fifty and 100 amp _ termi- 
nals can also be used in combination 
with the 25 amp terminals. External 
mounting feet are provided, and the 





hinged door is gasketed with sponge 
neoprene, preventing the entrance of 
oil or coolant. Terminals are mounted 
on removable straps away from the 
back of the enclosure, insuring gen- 
erous wiring space. Since knockouts 
are not provided, the box may be 
drilled as desired. Enclosures and ter- 
minals can be obtained separately. 
Square D Co., 4041 North Richards 
St., Milwaukee 12, Wis. 

No. 11, Reader Inquiry Facilit e 235 


NEW MAGNETIC MATERIAL 

Said to be the first new magnetic 
substance since the development of 
alnico, Indox is a new tvpe of per- 
manent magnet, composed of ceramic 
material which is lighter in weight 
than metal and requires no critical 
ingredients; it is made from iron oxide 
and barium carbonate, and goes 
through a number of critical cycles 
in powder preparation, pressing in 
dies and heat treatment. It was de 
veloped in the research laboratories 


ELECTRICAL MANUFACTURING 


AA 


for your convenience! 


General Ceramics ALUMINA CERAMIC 


*Conforms to the requirements of Grade L-5A in accordance with JAN-1-10. 


SOLDERSEAL HERMETIC TERMINALS 


THE ITEMS SHOWN ARE STANDARD STOCK 
TERMINALS. DIMENSIONAL TOLERANCE, 


+142 % BUT NOT LESS THAN +.010” ° nul Mechanical 


iA 
a f SANE Roi 
? a (ie om Shock 
4 €%3 | oa EON ES) 
' ti iq ht Installation 
+ = a ane 
Hat UM 
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PART 
NUMBER 
DAL4267 4009 . c DIMENSIONS 
DAL4268 5099 —-—_ 375 093 . - S 
DAL4269 9099 p22 312 19g 5-24 00 } 
DAL4270* 10999 —~-—>-——97_. eee ose S.-C 
DAL4271 1509) — 0a as 
oe 1 ee ee 
: , 090 


VOLTS 
RMSt 


METALLIZED SURFACE 
GLAZED SURFACE 





These terminals are made of glazed Alumina Cer- mersion in 60/40 solder at 450°F for 1% minutes 
amic. Lugs and eyelets are hot tinned brass and for dip soldering will not injure the metallic coat- 
metallized areas are silver fired on ceramic, copper ing. For complete information and quotations call, 
electroplated and tin fused for soft soldering. Im- write or wire today. 


Me. 








GENERAL “S& 
| gigi, 
SF 


‘CERAMICS and STEATITE CORP. 


VALLEY 6-5100 
GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 











MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 
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of N. V.  Gloeilampenfrabrieken, 
| Ejindhoven, Holland. Although Indox 
| is composed of materials which are 
non-organic and non-metallic, it is 
magnetized in the same manner as 
| metals. The magnitude of the mag- 
| netizing force required, however, is 
more than three times that necessary 
for alnico. The ceramic-type magnet, 
said to be lighter than alnico, has 
twice as much coercive force as alnico 
and is a non-conductor. Manufacturer 
states it is virtually impossible to de- 
| magnetize the material by any ordi 
| nary means. Applications include use 
in holding devices and other applica- 
tions. Indox is best suited for uses in 
which application limits magnetic 
lengths and in which the magnet may 
be subjected to high demagnetizing 
forces. In applications involving high 
frequency, the high resistance mini 
mizes eddy currents. Indox has a 
coercive force of approximately 1,600 
oersteds and an _ intrinsic coercive 
force of approximately 4,000 oersteds. 
It can withstand demagnetizing fields 
above 2,000 oersteds without large 
loss of magnetic flux. It is character 
ized by short magnetic lengths, with 
| an optimum working point of ap- 
| proximately 1,000) gauss at 800 
| oersteds. Commercial production of 
| the new magnet is expected to begin 
by the end of 1953. Indiana Steel 
Products Co., Valparaiso, Ind. 
No. 12, Reader juiry Facility, page 23 







FAST 


PACKING 





PACKAGED MOTOR DRIVES 


Magnetic amplifier motor drive, desig 
nated Bulletin 6520 Vari-Amp, pro 
vides adjustable motor speeds from 
an a-c power source. It converts a-c 
power from a 115-volt 60-cycle source 
to d-c power, which is used to drive 
a d-c motor. Speed is continuously 


EASY 


HANDLING 
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Do you know the five 
commonly used methods 

of sealing boxes? 

Write for your copy 

of booklet, ‘‘How To Seal 
Corrugated Shipping Boxes.” 


adjustable over the complete range 

by means of the small rheostat located 

on the control station. The standard 

unit can provide a speed range of 

. 10 to 1 and is available with motors 

Authouily on Packaging ranging in ratings from ‘yo up to and 

including 42 hp. Packaged drive con- 

SANDUSKY35, OHIO © 17 FACTORIES AND MILLS © 40 SALES OFFICES sists of three components: the main 
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Sealedpower 
. Totally-Enclosed 
Fan-cooled 


Squirrel-Cage 
Totally-Enclosed 
Non-Ventilated 


DC Open Type (illustrated), Dr p-proof 


Also Drip-proof Guarded 


@ Like the sterling mark on silver, an Elliott 
Crocker-Wheeler motor on a machine cool, pump, 
fan, textile machine, is a positive indication of the 
quality which the machine builder has put into his 
product. 


Wound-Roto 


Drip-proof Type 


The Elliott C-W line of integral motors is complete, 
covering a range of 1 to 200 hp, all types available 
including the new Elliott C-W Gearmotor. 


Your local Elliott representative will give you all 
the facts—or write Elliott Company, Crocker- 
Wheeler Division, Ampere, N. J. 


~~ ELLIOTT Compan E 
CROCKER-WHEELER DIVISION 


Gearmotor 
Single reduction 
with brake 


W3-11 
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SHOCK, VIBRATION and NOIS 


CATALOG 523.-A. Air- 
damped Barrymounts 
for shock and vibration 
protection of military 
airborne equipment. 


BULLETIN 532. Vibra- 
tion isolator Type 915, 
for isolating vibration 
and noise caused by 
high-speed motors or 
motor-driven equip- 
ment. 


BULLETIN 533. Me- 


dium-impact shock ma- 


chine Type 150-400 
VD, for qualification 
and acceptance shock 


tests up to 77g. 


BULLETIN 534. Series 
M44 ALL-METL vibra- 
tion isolators and Series 
TOMA mounting bases, 
for military airborne 
equipment under ex- 
treme operating condi- 
tions. 


BULLETIN 535. Com- 
ponent shock machine 
Type 20 VI, for quali- 
fication and acceptance 
shock tests up to 210g. 





“LOOK — NO LAGGING!" 
Increasing profits through the 
use of the new Leveling Barry- 
mount for industrial machinery. 





BULLETIN 536. Series 
M64 ALL-METL vibra- 
tion isolators and Series 
AOMA and NOMA 
mounting bases, for mil- 
itary airborne equip- 
ment under extreme 
operating conditions 


BULLETIN 537. Séries 
262/633 vibration iso- 
lators, for isolating vi- 
bration and noise caused 
by medium-speed mo- 
tors or motor-driven 
machinery. 


BULLETIN 538. Series 
670/297 shock and vi- 
bration isolators, for iso- 
lating shock caused by 
impact-type machines, 
and vibration and noise 
caused by heavy rotating 
or reciprocating 
machines. 


Here are complete engineering data, application information, and pointers 
to profits in every field of shock and vibration isolation. Write TODAY 
for your free copies of the ones you need. 


THE BAR e y CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 


Atiantco Boltimore Chicogo Clevelond Dalles Doyton Detroit Los Angeles 


Philadetphia Phoenix 


160 


Rochester 


St. Lewis 


Son Francisco Seattle 


Minseapolis New York 
Toronto Washington 






control panel, the control station and 
motor. Unit is completely 
tained including, in addition to the 
variable armature supply, field) sup- 
ply, control circuit, and short-circuit 
and overload protection. The basic 
unit is provided with an on-off switch 
and speed-adjusting rheostat on the 
control station. Optional features in- 


selt-con- 


dynamic braking and 
Device employs a full 
self-saturating, am- 
unit 


clude jogging, 
reversing. 
wave, magnetic 


plifier containing no tubes. or 


Full 


permits the use of a motor one frame 


moving parts, Wave conversion 


size smaller than that required fo 


half-wave units there is less 


heating on full-wave applications. Be- 


since 
cause there are no electronic tubes or 
moving parts, no warm-up period is 
required before applying the load. 
Maintenance life 
also greater than that of comparable 
units using electron tubes. The Clark 
Controller Co., 1146 East 152nd St., 
Cleveland 10, Ohio. 
No. 13, 


and expectancy is 


DIRECT-OPERATING 
SEQUENCE VALVE 


Line of direct-operating sequence 
valves suitable for operation in cir- 
cuits from 25 to 2000 psi, provides 


control for interlocked hydraulic oper- 
ations, ‘nsuring close synchronization 
of primary and secondary operations. 


Pressure setting of the valve is easily 


adjusted: when system — pressure 
reaches the pressure setting of the 
valve, the valve diverts oil to the 


secondary circuit. Pressure build-up 
in the system brings immediate action 
of the pilot piston in the secondary 
circuit, which may be adjusted to 
shift at any pressure from 25 to 2000 


psi. Use of the smal] 


pilot 


piston 
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7 PRE] owL-FEEDER 


A proved method based on the VIBRATORY PRINCIPLE. Pro- 


vides fully automatic, oriented, single line feeding to Grinding, 
Packaging, Inspecting and many other automatic machines and 
operations. Will scientifically feed light, fragile parts that nor- 


mally could not withstand tumbling. 


sieee A DPS Hae 
y FEEDER 


For years our popular unit, 
successfully used in thousands 
of plants to help speed pro- 
duction and reduce costs. They 
were designed with the idea 
of simplicity in operation and 
maximum feeding, handling 
a wide variety of parts. De- 
signed for constant operation. 


DETROIT POWER SCREWDRIVER CO. 
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2817 W. FORT STREET, DETROIT 16, MICHIGAN 
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eliminates need for heavy spring load- 
ing at high pressures. The secondary 
operation begins immediately as soon 
as the pressure reaches the presetting 
of the valve. In a typical circuit using 
a fixed stroke pump, in which pressure 
is being applied to a cylinder or ram. 


| I H I Mi : No. 520—Navy Grey 
‘a the sequence provides positive syn 
chronization for a secondary opera 


iw Ce tion, such as a fluid motor which must 
ve operate in precise timing with the 
| ram. Valves designed for operation 


in the 25 to 125 psi and 75 to 250 
I 


M | psi ranges do not utilize the pilot 
piston; instead the pilot pressure is 


directed against the large area of the 
spool, resulting in sensitivity to pres 
sure changes in low pressure ranges. 
Any number of these valves may be 
used in the system, either in series o1 
parallel, permitting control of several 
sequential operations being performed 
simultaneously or in proper sequence 
with one another. Valves are supplied 
New “‘Littel-Plug” No. 440** in threaded body style in ‘2, 34, 1% 

(No. PJ-055B) in. sizes. Subplate type is available 
in % and 1% in. size, and the flange 
body model in the 1% in. size. Pres- 
sure ranges are 25-125, 75-250, 125- 
Features a one piece tip rod which together with 500, 250-1000, and 1000-2000 psi. 





No. 510—Olive Drab 
No. 515—Black 


A rugged Je: k Cover that 
provides a =: .oisture-proof seal 
over the opening of a Phone Jack. 
This Jack Cover is a special lock-nut with hinged 
cover — special molded rubber washer inside cover 
provides a close fit to the special nut. 


Switchcraft produces a complete line of Jacks to meet JAN specifi- 
cations, consisting of such types as JJ-026, JJ-033, JJ-034, JJ-082, 
JJ-089, etc. Full information will be found in our catalog $-52 
Write for copy 





1324 N. Halsted St., Chicago 22, III. 


- . - the sleeve are assembled into the mold as inserts: ig lt ° - : wi . ‘ 
Canadian Representative: Atlas Radio Corp. Ltd., providing a finished plug with complete continuity Capac ity in gallons pel minute for 
: : of thermoplastic insulation between the tip ro ial a : ia . 2 . 
560 King St. W., Toronto 2B, Canada. Phone: al Gis Gases of te Gee, Ais ae te ees 46| te Various sizes is % in., 15; % in., 
Waverly 4761 PJ-055R, PJ-055M, PJ-054. PJ-540 and PJ-068. | 21): 1% in.. 65: ind 1% in.. 80. Deni- 
*Th name Switchcraft is a registered trade mark **Design and material strictly in accordance with : > ° ae ‘ ’ ; : 
md is the property of Switchcraft In . ; specification JAN-P-#42, ; son Engine € ring ( s0., Control Div ee 


1170 Dublin Rd., Columbus, Ohio. 
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MIDGET SEQUENCE RELAY 


Known as Frame 211, sequence relay 





JELLIFF 


with a variety of contact arrangements ELECT| 

| can be used on equipment wherever hiques 

[a\ IL LO\/ (\) (() R ESISTA NCE WIR Fg | a predetermined cycle of operation is nels ai 
needed. Design features a double cam the al 


movement that permits the contacts 


‘ {23 iy aay “% 


ae 


for miniaturized precision-instrument components 


the ideal resistance wire for 


fixed and variable resistors of high ohmage resistance 
boxes and bridges — voltmeter and wattmeter multiplier- 
— and other miniature wire-wound units. 






Where space is at a premium and performance is a 
““must’’ — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 





High resistivity, 800 ohms/emf Low Temperature Co- 


efficient, =2ppm per °C — Non-Magnetic — Highly Stable 
Electrically and Mechanically Diameters from 0.0009” 
to 0.0056” — Bare, enameled or oxidized, or insulated 


with silk, Nylon or cotton Solders and Winds easily. 










For Complete Data Address 













to be adjusted to operate when the 
coil is de-energized when so specified. 
The cam rotates a half step when the 
coil is energized, and completes the 
step when de-energized. The ability 
to transfer contacts on either the “op- 
erate” or “release” phase offers se- 
(Continued on page 166) 
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ELECTRICAL-MECHANICAL DESIGN applies new matérials and _tech- TOTALLY ENCLOSED fan-cooled fhp motors now feature both 
niques, providing full-rated power in smaller motor size. (1) Baffle chan- external and internal fans within 
nels air, helps prevent hot pockets. (2) Fan blades, cast integrally with 
the aluminum rotor windings. conduct heat from rotor for cooling. 


stator shell. Air enters 
through open end shield, passes by dust-tight motor cover, and 
out special louvers which guide cooling blast along stator shell. 


make G-E fhp motors smaller 


SMALLER LIGHTER BETTER LOOKING 
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MAKE SENSE because 
they SAVE DOLLARS 












quence arrangements in an inexpen- 
sive unit. For instance, “make before 
break” between two contacts would 
be more positive than usual by over- 
lap during the time the relay is ener- 
gized. Relays are equipped with 
DPST or DPDT contacts which may 
be set to open, close, or transfer in 
any desired sequence, providing the 
number of steps in a complete cycle 
is divisible into six or eight (the num- 
ber of teeth on available ratchets). 
All commonly used continuous-duty 
coils in ratings up to 115 volts d-c, or 
230 volts a-c, can be supplied. Power 
consumption is 5 to 6 watts d-c, or 10 
to 12 va a-c. Other coils available on 
special order. Contacts are fine silver 
convex buttons, mounted on phosphor- 
bronze flexing arms for long life. Con- 
tacts are rated at 5 amp a-c; 0.5 amp 
d-c at 115 volts; and 5 amp d-c at 24 
volts. Molded phenolic spacers lock 
the contacts into position and provide 
150-volt insulation to meet UL-re- 
quirements. Ratchets and cams are 
made of nylon. Struthers-Dunn, Inc., 
150 North 13th St.. Philadelphia 7. 
Pa. 

C No. 15, Reade nquir t i 


HEAVY-DUTY 
POWER RELAYS 


Redesign in the construction of its 
PR heavy-duty power relays has re- 
sulted in the entire series being 
equipped with one-piece molded plas- 
tics bases with reinforced molded con- 
tact support integral with base. New 
design is intended to afford better 
insulation and more rugged service. 
Types PR 1, 2, 3. 5 and 7 relays 
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For Superior 
insulation at high temperatures, 

resistance to heat shock, accuracy, 

strength, permanent rigidity and low cost. 
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© 
lf you will give us de- * AlSiMag ceramics can be extruded in uniform cross sections in almost any 
tails of your require- @ design. These extruded sections can then be sawed and economically 
ments our engineers machined before firing. This is the fastest and best way to produce many 
will be glad to submit a shapes which seem complex but which are actually quite practical and 
suggestions without * economical . . . AlSiMag ceramics are not affected by normal operating 
cost or obligation. Try temperatures of electrical appliances and do not rust, corrode or car- 
AlSiMag ceramics for e bonize. They are uniform physically and dimensionally, are totally and 
best results at low cost. g permanently rigid and do not deteriorate with time. 

» 


S2nND YEeEarR> OF - CERAMIC 1£:4:0 € ROSS 


Dr isiniicnsdiny AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St.,Newark,N.J., Mitchell 2-8159 © SYRACUSE,N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 © ST. LOUIS: 1423 Washington Ave., Garfield 4959 
CHICAGO: 228 N. LoSalle St., Central 6-1721 © SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 
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quence arrangements in an inexpen- 
sive unit. For instance, “make before 
break” between two contacts would 
be more positive than usual by over- 
lap during the time the relay is ener- 
gized. Relays are equipped with 
DPST or DPDT contacts which may 
be set to open, close, or transfer in 
any desired sequence, providing the 
number of steps in a complete cycle 
is divisible into six or eight (the num- 
ber of teeth on available ratchets). 
All commonly used continuous-duty 
coils in ratings up to 115 volts d-c, or 
230 volts a-c, can be supplied. Power 
consumption is 5 to 6 watts d-c, or 10 

12 va a-c. Other coils available on 
special order. Contacts are fine silver 
convex buttons, mounted on phosphor- 
bronze flexing arms for long life. Con- 
tacts are rated at 5 amp a-c; 0.5 amp 
d-c at 115 volts; and 5 amp d-c at 24 
volts. Molded phenolic spacers lock 
the contacts into position and provide 
150-volt insulation to meet UL-re- 
quirements. Ratchets and cams are 
made of nylon. Struthers-Dunn, Inc., 
150 North 13th St., Philadelphia 7. 
Pa. 
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HEAVY-DUTY 
POWER RELAYS 


Redesign in the construction of its 
PR heavy-duty power relays has re- 
sulted in the entire series being 
equipped with one-piece molded plas- 
tics bases with reinforced molded con- 
tact support integral with base. New 
design is intended to afford better 
insulation and more rugged service. 
Types PR 1, 2, 3, 5 and 7 relays 
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lf you will give us de- 
tails of your require- 
ments our engineers 
will be glad to submit 
suggestions without 
cost or obligation. Try 
AlSiMag ceramics for 
best results at low cost. 


® A SUBSIDIARY OF 


MINNESOTA MINING AND 


MANUFACTURING COMPANY 


OFFICES: METROPOLITAN AREA: 671 Broad St.,Newark,N.J., Mitchell 2-8159 © SYRACUSE,N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 ©@ ST. LOUIS: 1423 Washington Ave., Garfield 4959 
© SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 


NEW ENGLAND: 1374 Moss. Ave., 


CHICAGO: 228 N. LoSolle St., Central 6-172) 





For Superior 
insulation at high temperatures, 

resistance to heat shock, accuracy, 

strength, permanent rigidity and low cost. 


ALAS 


























AlSiMag ceramics can be extruded in uniform cross sections in almost any 
design. These extruded sections can then be sawed and economically 
machined before firing. This is the fastest and best way to produce many 
shapes which seem complex but which are actually quite practical and 
economical . . . AlSiMag ceramics are not affected by normal operating 
temperatures of electrical appliances and do not rust, corrode or car- 
bonize. They are uniform physically and dimensionally, are totally and 
permanently rigid and do not deteriorate with time. 
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aeeD -YE AR Gee CERAMIC.” t £A-0 ERS eee 


° AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 





STACKP OLE 
SG Series SILVER GRAPHITE FORMULAS 
for longer life plus greatly improved contact drop 


30% harder than conventional silver-gra- 
i contact materials, peepee 









: € tremendously im- 
in practically any de- 











CW Series SIL J 
for high- 


“! circuit 
breakers to other heavy lu ipment 
—Stackpole CW series silver-tungsten con- 
tacts have permitted substantial increases 
in amperage rating while making it entirely 
practical to reduce the size of equipment. On 
especially difficult applications, one of these 
units operating against a Stackpole silver- 
graphite contact (see above) provides truly 
outstanding efficiency. 


FOR HELPFUL DATA ON CONTACT SELECTION AND 
USE . . . write for 36-page Stackpole Catalog 12 


Stackpole Carbon Company, St. Marys, Pa. 





Stackpole contact types include: SILVER GRAPHITE; SILVER LEAD OXIDE; SILVER 
NICKEL; SILVER MOLYBDENUM; SILVER TUNGSTEN; COPPER GRAPHITE; SILVER- 
COPPER GRAPHITE; GOLD-GRAPHITE; SILVER IRON OXIDE and many special grades 
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will be equipped with molded bases 
designed to fit the same (1%s8_ in.) 
mounting centers as preceding metal 
base units. Dimensions are 2%. x 2'% 
x 2%s in. high. Types PR 4, 8 and 1] 
relays have an_ insulating — barrier 
molded to the base between. station- 
ary contacts, providing increased over- 
the-surface leakage path. They also 
fit the same (1% in.) mounting cen- 
ters as preceding units. pre 
are 3% in. x 242 in. x 288 in. high. 
Contact arrangements, cations and 
coil voltages remain unchanged. Pot- 
ter & Brumfield, Princeton, Ind. 
No. 16, R« r ty 


FILM-TYPE RESISTOR 

Film-type resistor is a boron-carbon 
unit rated at 42 watt and known as 
Type MBC, Resistor is molded in a 
plastics housing to provide mechan- 
ical protection, and is said to feature 
improved moisture, load life, and 
shelf life characteristics over  un- 
molded types. Its size is equivalent 
to that of a 1l-watt composition re- 
sistor. Dimensions are: body length 


%e in. + Me in.; body diameter, %%2 
in. + ‘go im.; lead length 1% in. 


’g in.; lead diameter 0.032. in. 
min. Uses of unit include unit is 
applicable where stability, accuracy, 
high voltage insulation, and economy 
min. Uses of unit include appli- 
cation where stability, accuracy, high 
voltage insulation, and economy 
are required. Type MBC is said to 
meet and surpass characteristics re- 
quired by MIL-R-10509A._ Interna- 
tional Resistance Co., 401 North 
Broad St., Philadelphia 8, Pa. 

No. 17, ler ry f t 


LIQUID LEVEL CONTROLS 


Two electronic new floatless liquid 
level controls with sensitivity, accu- 
racy and performance unaffected by 
temperature, pressure, acids or salts, 
provide control for liquids of low 
and high conductivity. Model LM, a 
magnetic type, utilizes positive action, 
heavy-duty d-c, and operates relay for 
the load circuit with no chatter, hum 
or false starts. Electrolysis is elimi- 
nated since a few milliamperes of 
a-c through the liquid pilots the de- 
vice. The LE, an electronic type, is 
a highly sensitive rugged device 
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suited for low conductivity liquids. 
Positive action is obtained with probe 
circuit resistance as high as 200 meg- 
ohms, since a special circuit provides 
amplification of better than 5 million 
with a standard cold-cathode tube 
and current of less than 2 microamp 
through the liquid. Both units can be 
used as a high or low level cut-off, 
alarm or differential control. Probes 
of many materials, shapes and sizes 
are available. Both units furnished in 
a NEMA I enclosure made of heavy 
gage steel. Loads up to 1 hp are 
directly controlled by the unit. Input 
is 115 volts a-c. Ferrara Inc., 8106 
W. Nine Mile Rd., Oak Park 37, 
Mich. 
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SHADED POLE MOTOR 


Two-pole shaded motor, BVI, is avail- 
able with ratings from %o to “40 hp. 
Manufacturer states motor develops 
proportionately higher power for its 
weight and size than is normally ex- 
pected from shaded pole motors. Ex- 
ample: the 4o-hp type weighs approx- 
imately 4 Ib; size is 242 x 242 x 4% in. 
Design features two separate feed legs 
with separate coils feeding flux to the 
rotor, making it possible to get more 
flux through the rotor and thus to de- 
velop more power. Mechanically, mo- 
tor uses a system that allows end-play 
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Menney 


dab di oe 


pays off for 
JEFFERSON PROVING GROUND 


Madison, Indiana 












a 


Chamber for studying effect 
of various temperatures on 
behavior of ammunition. 













os 
8 units needed. Deliver 

first 2 in 60 days. 

Menneg DELIVERY: 


OC) cane) VEE 










SPECIFICATIONS 


Temp. Range: —100°F. to 200°F. 
Pull-down: 90°F. to —70°F. in 45 min. 
Dimensions: 5‘ W. x 4’ H. x 9’ D. 
Power: 115-volts, 20 amps. 

Weight: 3350 Ib. 


The problem was urgent: The Army Ordnance Corps needed — fast — eight 
“conditioning boxes”, in which Artillery ammunition could be subjected 

to extreme hot-and-cold temperatures before being test-fired at Jefferson 
Proving Ground. These chambers had to meet all the requirements 

— had to be shockproof — had to be completely portable. And TENNEY 
had to design, build and deliver the first two units within 60 days! 


Tenney engineers designed a unit using dry-ice coolers, electric 
heaters, air circulation and precise thermostatic controls. Construction 
was rushed and completion of the first unit showed that per- 
formance far exceeded contract specifications — pull-down was held at 
—70°F. for 18 hours with no additional dry ice. Then production 
rolled .. . and the Army received all 8 units 5 days before 
the first 2 were due! 


This is typical of Tenney’s “Expedited Engineering,” a 
policy based on years of meeting and solving problems in the design 
and construction of precision refrigeration, heating, and environmental 
test equipment. With this background, and manufacturing 
facilities keyed to meet all possible conditions, exacting 


specifications are speedily translated into well-engineered equipment 
. and delivered on time. 


Testing troubles? Talk ‘em over with 


ENGINEERING, INC. 


Dept AA26 AVENUE 8, NEWARK 5, N. J. 


Plants: Newark, N. J., Union, N. J., and Baltimore, Md. 
Los Angeles Representative: GEORGE THORSON & CO 
Engineers and Manufacturers of Automatic Environmental Test Equipment 
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control that is not dependent on stack 


Here's your authoritative guide Sern cooker of the rotor tn tho ak 
to Button Mica Capacitors 


gap, accomplished by the use of roll 
pins, whose length is accurately con- 








trolled, as the mountings for the 
bearing brackets. End play may be set 
by the means commonly employed in 
rigid frame motors. Burgess Vibro- 
crafters, Inc., 180 North Wabash Ave., 
Chicago 1, Il. 
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TORQUE LIMITING CLUTCH 
Designed to eliminate overloads and 
to reduce down-time in power drives, 
new safety device is known as the 
Centric Overload Trig-O-Matic clutch. 
It features instantaneous trigger action 
in torque limitation and is suited for 
speeds as low as 1 rpm, as well as for 
high speeds. Clutch can be used with 
various driving arrangements, such as 
sprockets, pulleys, belts, and gears. 
Operation centers about two pawls; a 
driving pawl and a reset pawl, each 
of which is held in place by separate 
springs. Compression of these springs 
THIS BUTTON MICA CAPACITOR CATALOG | is controlled by its own screw and 
plug, which permit necessary adjust- 
gives you full information on Sangamo Button Micas as ments. The driving pawl turns about 


its pin and engages in a V in the driv- 


i i i ing rotor. Proper compression of tl 
the most complete line in the industry ing rotor. Proper compression of the 


V TECHNICAL DATA 
Y ENGINEERING SPECIFICATIONS 


Just clip the coupon below for your copy of this valuable 
reference catalog for the electronic designer. Catalog 
No. 830A fully describes Sangamo Button Micas— the 
most complete line in the industry by far. by a screw with access on the outer 








WESET PARL 











4 


casing. The reset pawl is held on top 











‘Be ee eae 1 of the driving pawl we a ape ay 

that assists in controlling the action o 
SANGAMO ELECTRIC COMPANY, Dept. B, MARION, ILUNOIS the driving pawl. Adjustments of this 
| Please send me, by return mail, my copy of Catalog No. 830A. | spring are made through its plug. 
| ie er ay eres ele, = When the predetermined overload oc- 
| curs, the driving pawl slides out of 
pt 2 api | the notch in the driving collar. The 
a cena — reset pawl at this point engages the 
Dt a. driving pawl in this released position 
| | and the power drive is disengaged. To 
| City —-— —_______—_—_—State__ —____—_ | resume operation, the reset screw is 
RR i ! adjusted until the driving paw] is re- 
hee cee cee ee ee ee ee ee ee ee ee ee ee ew er mm em ew ee ss Ss 8 —_— -- Eee 
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ENSURES BETTER PERFORMANCE AT LOWER PRODUCTION COSTS 


ITS CHARACTERISTICS 


INCLUDE: 


High Dielectric 
Strength ... 


* 


Low Moisture 
Absorption . . . 


* 


Mechanical Strength . . . 


. 
Low Loss and Good 
Machinability. 
ae 


Ask for our new 
Clevelite Folder. 


JANUARY 1954 


CLEVELITE is known for its dependability—uniformity 
—and ability to meet required tolerances, which are 
particularly important in coil forms, collars, bushings, 
spacers, tubes and many other products. Available in 
diameters, wall thicknesses and lengths as desired. 


Prompt deliveries are ensured by our large production 
facilities. 


Tell us Your needs. Our Research and Engineering 
Laboratory is at your service. 


WHY PAY MORE? For the best... 


Call Cleveland! 


*Reg. U. S. Pat. Off. 


UeCLEVELAND CONTAINER 4S 


6201 BARBERTON AVE. CLEVELAND 2, OHIO > 

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jomesburg, N. J. >= Me 
ABRASIVE DIVISION at Cleveland, Ohio x ie 

CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 

















REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 5 
NEW ENGLAND _ eR. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. |” 


THICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO /< : 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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Two 


Pictures... 
ONE IS ART 








f >) 


Thousands of paintings have 
been put on canvas, but 
only the select few have the 
lasting quality of great art. 


We're not artists, but we do 
know something about qual- 
ity. Osters have. produced 
top-notch products for over 
a quarter of a century: We 
{have a group of well-train- 
“ed, conscientious engineers 
who will design’ and pro- 
/dice what’ you want in 


fi 


BLOWERS +» MOTORS » ACTUATORS 


SERVOS - SYNCHROS 


You'll find we're as precise as 
the old masters about the qual- 
ity of our product. 


You Can Depend on SAFER 
Flight... EXTRA Fight 


with OSTER Products 


JOHN OsTeR B=" 


MANUFACTURING COMPANY 


AVIATION DIVISION 
RACINE, WISCONSIN 
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leased. The machine will then resume 
operation at the exact cycle point of 
release. The clutches will run in either 
direction and are equipped with a 
MICRO Switch activating pin for use 
with an external Micro Switch for au- 
tomatic power shut-off. Centric Clutch 
Co., Route 9, Woodbridge, N. J. 

Circle No. 20, Reader Inquiry Facility 1 
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MINIATURE SHIELDED 
CABLES 


Flexible miniature shielded cables are 
now available with a Teflon outer 
jacket and Teflon conductor dielectric. 
Cables are supplied in many standard 
constructions, including single and 
multi-conductor types with conductor 
sizes ranging from Nos. 20 to 30 
AWG. Cable design permits continu- 





ous operation at temperatures from 
—90 to 250 C with maximum operat- 
ing voltages to 1000 volts rms. The 
metallic shield consists of close woven, 
flexible silver-plated copper braid. 
Outer jackets, available in any one of 
ten solid colors. Tensolite Insulated 
Wire Co., Inc., 198 Main St., Tarry- 
town, N. Y. 
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PHOTOELECTRIC RELAYS 


Features of two new photoelectric re- 
lays include higher contact ratings, 
improved circuit design, and a full 
line of enclosures. One relay is rated 
at 450 operations per min; the other, 
a high-sensitivity, high-speed model, 
is rated at 600 operations per min. 
They may be used in counting, sort- 
ing, indicating and controlling appli- 
cations. The smaller of the two new 
relays has a 10-va max power require- 
ment, and operates on 115-230 volts, 
50-60 cycles. At 450 operations per 
min, the time required to operate the 
relay is “4s sec. Reset time is also 
45 sec. Two single-pole, double-throw 
contacts make it possible to control 
two independent loads. Depending on 
the combinations of light sources and 
light transformers used, the relay op- 
erating distance with 2 ft-c at the win- 
dow varies from 20 to 70 ft without a 


AGA MTA TET 


plastics? 





reach for your Product Design File 


“...@ great time-saver" 


These manufacturers’ catalogs are 
instantly available in Section 1C and 
1D of your Product Design File: 


Anchor Plastics Co. 
Bakelite Div., 
Union Carbide and 
Carbon Corp. 
Bolta Products Sales, Inc. 
Cast Optics Corp. 
Continental-Diamond 
Fibre Co. 
Dow Chemical Co. 
du Pont de Nemours, 
E. |., & Co., Inc. 
Polychemicals Div. 
Durez Plastics and Synthane Corp. 
Chemicals, Inc. U. S. Rubber Company 
Farley & Loetscher Mfg. Co.| Westinghouse Electric Corp. 


Formica Company 
General American 
Transportation Corp. 


General Electric Company 
Koppers Company, Inc. 
Mica Insulator Co. 
National Vulcanized 


Fibre Co. 


Plexiglas Div., 
Rohm & Haas Co. 


Regal Plastics Co. 





In other sections of the File you 
will find additional catalogs 
containing useful information on 
product forms, characteristics, 
performance and use. 


Sweet’s Catalog Service 


Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 
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MAGNET 


Operation 


Themenwhomakethe ANACONDA 
Magnet Wire you use in rewind- 
ing customers motors are held 
strictly accountable for its qual- 
ity. Meetings, such as the one 
shown above, are held daily at 
Anaconda’s modern mills to as- 
sure that production never strays 
from the most exacting standards 
in the industry. 


JANUARY 1954 


why many steady customers have 
depended on Anaconda for mag- 
net wire for 25 years or more... 
and for 80-90% of their wire! Your 
customers count on quality jobs... 
or take their business elsewhere. 
So it’s only smart policy to use 
magnet wire that has earned the 
respect of original equipment 


Quality 


Such quality control explains 


manufacturers. Anaconda Wire 
& Cable Company, 25 Broadway, 
New York 4, N. Y. meee 


ANACONDA 


TODAY'S HEADQUARTERS FOR MAGNET WIRE 


Class A: ENAMEL « FORMVAR »« NYFORM » NYLON 


Class B: virrorex* Class H: strotex* 
*Reg. U.S. Pat. Off. 
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filter and 12 to 42 tt with an infra-red 





The 


user 
filter. To change the operating light cisio 
level, a screw-driver adjustment can perf 
be made by removing a plug on the tent 
front cover. Unit has a self-contained upor! 
phototube which can be disconnected Ir 
if necessary, and a separate phototube ome 
holder connected by means of screw- trav 
type terminals. ing 
Power requirements for the high- whi 
speed relay are 115-230 volts, 50-60 T 
cycles; maximum power requirement man 
is 45 va. Six hundred operations per sist 
min are made possible by the 0.015- 2 
poss 
core 
o- a 
sion 
resi: 
ava 
picl 
mee 
U 
pot 
diff 
TO PRODUCE 
x ‘r of ¢ 
DE -STA-CO ne 
gin 
QUALITY STAMPINGS | me 
ail 
It’s the “know how” of nearly 40 years of pro- “ 
duction stamping service that counts. De-Sta-Co’s I 
main stamping plant is especially geared for produc- = 
tion runs of light to medium-heavy fabrication, up am 
to %”. Our bed areas range from 10” x 12” to xe 
48” x 72”, pressures from 5 to 250 tons. We draw sc al a eae ae f 
up to 4” deep. During the years we have built up an e —. ee ee ee = _ 
: : : one : this relay. Responding to light changes cor 
impressive record in coining operations, our knuckle- as small as % ft-c and pulses with a res 
action presses handling up to 400-ton capacity. The duration as 0.001 sec, relay is ad- mil 
diversification of our equipment means your job runs justed by means of two dials, one for ; 
on the most efficient press. Our highly mechanized sensitivity, the other for duration of sm 
material handling system saves dollars for you, helps time delay. Terminals are open and wh 
us keep our delivery record one of the best in the numbered for easy wiring; all com- ar 
business. That’s why “De-Sta-Co” means “Integrity.” ponents are accessible. A choice of thi 
For quotation send a sample part if possible, enclosures permits installation of the va 
with a drawing, specifications, and quantity required. relays either indoors or outdoors, in int 
You'll get a prompt reply. high humidity atmospheres, or haz- by 
ardous locations. General Electric Co., to 
For Multi-Stampings — high volume, small, in- Schenectady. N. Y. tw 
tricate parts — there’s our department of Four Slides Circle Ne. 22, Reader Inquiry Facility, page 235 - 
Automatics. From a blank size within 212” x 1212”, in 
a single stroke performs such operations as piercing, fu 
forming, swaging, embossing, twisting, curling and re- HERMETIC TIME DELAY lo 
forming from coiled stock. A part is completed each RELAY ng 
stroke, ready for its single inspection. This is espe- Originally developed for use in  air- - 
cially advantageous where forming around a mandrel craft, lightweight, hermetically-sealed b 
is required. Special washers, precision flapper valves, time delay relay, Type SF Agastat, om 
shims and other exacting work are additional De- can be used in industrial control de- . 
Sta-Co specialties. vices which have to operate in wet. . 
Send for our Stamping Brochure illustrating our production facilities corrosive, dusty, or explosive atmos- si 
pheres. It is designed for applications 
where its solenoid coil will be ener- - 
gized only momentarily. Time delay k 
begins upon de-energization of the 
coil. It is unaffected by freezing tem- 0 
peratures, and is resistant to vibration, p 
shock, and acceleration. The solenoid- t 
operated, pneumatically - controlled n 
time delay relay is housed in an en- 8 
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(Advertisement) 


The first characteristic which the 
user has a right to expect in a pre- 
cision potentiometer is accurate 
performance...and in precision po- 
tentiometers, performance depends 
upon the coil. 

In an accurate linear potenti- 
ometer, any given amount of slider 
travel must result in a correspond- 
ing voltage change...no matter 
which portion of the coil is traversed. 

To achieve this, a potentiometer 
manufacturer is careful to select re- 
sistance wire of uniform thickness 

..and to space it as accurately as 
possible when winding it around the 
core. 

Like all manufacturers of preci- 
sion potentiometers, we select our 
resistance wires from the good ones 
available from several sources... 
picking the proper alloy and size to 
meet your requirements. 

Up to this point, making precision 
potentiometers is not particularly 
difficult. 

The first critical phase is the series 
of operations involved in coil wind- 
ing...and Helipot Corporation en- 
gineers have developed a special 
machine...unique in the industry 
...which performs the coil-making 
operations in continuous sequence. 

First the core wire travels through 
pressure rollers which take out all 
kinks. Next...in a dustfree chamber 

..the resistance wire is wrapped 
around the core. To insure even 
spacing, the rate of travel of the 
core wire and the speed at which the 
resistance wire is wound are both 
minutely controlled. 

The wire travels on... through a 
small pre-heater...then past jets 
which coat it with just the right 
amount of insulating varnish...and 
through an infrared oven to dry the 
varnish. Finally, the wire is coiled 
into a helix of the correct diameter 
by another set of rollers...and cut 
to the desired length of one to forty 
turns. 

All this is done by the machine 
in a continuous operation...care- 
fully controlled at each step... fol- 
lowed by microscopic inspection and 
rigorous testing of the completed 
coils. 

At Helipot’s Pasadena plant, a 
battery of these high-speed coil- 
winding machines assures full-scale 
production of high-quality coils... 
produced automatically with con- 
siderable saving of time and effort. 







HOW TO 


WIND UP 


WITH A 
BETTER 
COIL! 





Helipot*... first in precision potenti- 
ometers...makes sure that, in every 
Helipot, you do have a better coil. 
Specially-developed coil winding 
machines are but one of the many 
ways in which Helipot has pioneered, 
in the manufacture of better precision 
potentiometers. 

The coil winding machine is another 
example of how Helipot has applied 
mass-production techniques to delicate 
operations requiring extreme accuracy 

.. insuring the lowest price consistent 
with the high quality you expect in 
Helipot products. 


WRITE FOR YOURS TODAY! 


Computing with Servo-Driven Poten- 

tiometers by F. R. Bradley and R, D. 

McCoy. Teoriate of this si cant 
per, which first appe in the 
pt. 52 issue of Tele-Tech & iclee. 

tronic Industries, are now oe 

A copy is ee for the asking. Ask 

for Data File No. 118. 


* T.M. Reg. U. S. Pat. Off 





= : i as a division of BECKMAN INSTRUMENTS, INC 
ehepot makes a complete Hine SOUTH PASADENA, CALIFORNIA 
of single-turn and multi-turn 


turns-counting Duodials. Many ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES 


oak tan oats chipmest first in precision potentiometers xm 
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Give added sales 
appeal to your 


£ OZONE LAMPS 


Whenever an objectionable odor exists, you can easily 
correct it by including G-E Ozone Lamps—science’s 
contribution to odor control —in your design. 


G-E Ozone Lamps 
electronically produce 
ozone — an activated 
form of oxygen—which 
chemically destroys 
objectionable odors. 
One lamp will rid odors 
from approximately 
1,000 cubic feet. 


It's easy to include a 
4-wattG-EOzoneLamp 
in your design. It is only 
2% inches in length 
and 1% inches in dia- 
meter. 


The G-E Ozone Lamp 
is an electric discharge 
lamp, so it must be op- 
erated with a ballast— 
either a simple choke coil 
typeor a 40-watt incan- 
descent lamp in series. 


G-E Ozone Lamps are now 
destroying objectionable 
odorsinsuchapplicationsas: 


Clothes washers and dryers 


closure 2% in. sq and 4 in. high. Time 
delay is adjustable from outside the 
housing, over a range from approxi- 
mately 30 millisec to more than 1 min. 
The enclosure is completely sealed 
and filled with inert gas under pres- 
sure. Currently manufactured for 24- 
28 volt d-c, the unit will be available 
for other standard voltages, both a-c 
and d-c. It is made with double-break 
contacts in single-, double-, and three- 
pole models. Weight is 1.2 lb. AGA 

Div., Elastic Stop Nut Corp. of Amer- 
ica, 1027 Newark Ave., Elizabeth 3, 
N. J. 


Circle No. 23, Reader 


MINIATURE RESOLVER 

Lightweight, miniature size 15 Tele- 
syn resolver, continuously performs 
trigonometric operations involving res- 
olution of input voltages into sine and 
cosine components. It is available in 
three models with transformation ra- 
tios of 1:1, 4:1, and 8:1, making it 
useful in analog computers, angle data 
transmission systems, automatic con- 


Refrigerators 
Beverage Vendors 
Air conditioners 
Kitchens and bathrooms 
Elevators 


trol systems, and similar equipment. 
It may also be used to perform such 
operations as synthesis of two voltages, 
and rotation of coordinates. In con- 
struction, the resolver is a rotatable 
transformer in which the angle be- 
tween the primary (stator) and sec- 
ondary (rotor) is continuously adjust- 
able by mechanically turning the rotor. 
The stator and rotor each have two 
windings which are 90 electrical deg 
apart. These windings are in high 


For complete information on 
the G-E Ozone Lamp, write to 
General Electric, Dept. EM-1, 
Nela Park, Cleveland 12, Ohio. 
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Die Making ¢ Metallurgical Control ‘ d 
i In zinc, aluminum or magnesium 

Most Modern Die Casting Equipment — 

Complete Machining, Polishing and 


Assembly Facilities 


A DIVISION OF... 


DIE CASTING 








PHENOLIC FACTS FOR BUSINESSMEN 





Ever see your reputation close-up 7 


@ We see ours every day. Indeed we 
make such a point of it that, when no 
press meeting our standards for exam- 
ining the flow value of plastics was 
available, we designed this new type 
ourselves. The test pieces it turns out 
are part of the quality control program 
on which the Durez reputation rides. 

Assuring the highest possible uni- 
formity from batch to batch, this press 
is one of the many behind-the-scene 
reasons why thousands of manufac- 
turers put their faith in Durez phenolic 
resins and molding compounds. 
Others include Durez laboratories full 
of experimental and testing apparatus 


and groups of hard-to-please men. 

So when you lay your company’s 
reputation on the line with Durez 
materials, you may be sure there are 
no better of their type. We've been 
specializing in the phenolics — most 
versatile of all plastics — for 32 years. 
We'll gladly work with your molder 
or your own staff in applying them 
profitably to your needs. 

Why not write (on your letterhead 
please) for our monthly ‘Plastics 
News,” reviewing industry's newest 
uses of Durez? Durez Plastics & 
Chemicals, Inc., 1301 Walck Road, 
North Tonawanda, New York. 








MOLDING COMPOUNDS 


— familiar in thousands of 
products built for rugged 
everyday service 


RESINS FOR INDUSTRY 
— including a new fast 
curing type for shell 
molding in foundries 





PHENOLIC PLASTICS THAT FIT THE JOB 
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ELECTRICAL 


permeability laminated cores ma- 
chined to precise tolerances. Rotor is 
mounted in precision miniature ball 
bearings. The aluminum shell is re- 
cessed for simple flange mounting. 
Resolver is rated at 1-24 volts, 400 
cycle input. Ford Instrument Co., 
31-10 Thomson Ave., Long Island 
City 1, New York, N. Y. 

Circle No. 24, Reader 


Inquiry Facility, page 235 


RERATED FHP MOTORS 


Fractional-horsepower motors in 
smaller frames are known as Form F, 
Available are: Type Sp split-phase, 
single-phase induction motors for gen- 
eral-purpose applications where the 
load is easy to start and easy to pull 





up tc speed; Type CS capacitor start, 
single-phase induction motors for hard 
to start applications; and Type SC 
squirrel cage polyphase (3 or 2 
phase) induction motors for general- 
purpose applications. Century Electric 
Co., St. Louis, Missouri. 

Circle No. 25, Reader Inquiry Facility, page 235 


BUSINESS MACHINE MOTOR 


Miniature induction electric motor is 
said to provide a quieter, radio-inter- 
ference-free drive. Designed for use in 
typewriters, adding machines, calcu- 
lating machines, small bookkeeping 
machines, recorders, and similar prod- 
ucts. Other applications — include: 
movie projectors, electronic equip- 
ment, and dispensing machines. Mo- 
tor, a type KC in a size 49 frame, 
does not require a speed regulator. 
Having a low temperature rise, it can 


MANUFACTURING 


Fansteel 


onda Preference! 


Data 


1924 


FANSTEEL METALLURGICAL CORPORATION, NosrtH CHICAGG, ILLINOIS, U.S.A. 
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REDUCE ALLOY COSTS! 


THE TREND toward high gold content 
(69% gold, 6% platinum, 25% silver, 
for example) rapidly leads to mounting 
costs for contact parts. These costs can 
be greatly reduced by using an Im- 
proved laminated metal. A precious 
metal alloy is solidly and permanently 
bonded to an inexpensive, non-ferrous 
base metal with the finished product 
just as effective as its more costly 
counterpart. 

This material can be had in wire or 
tubing form as well as in the bar form 
illustrated. Quotations rendered upon 
receipt of your specifications. 

























GOLD 
ALLOY 


BASE 
METAL 


The Home of IMPROVED Service 
" Rhode Island's largest manufacturer 
ee of Laminated Metals 


~~ The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 
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Complete Engineering, 
Manufacturing, Sealing, 
RELAYS + SOLENOIDS ; J iat 
su Plating, Painting, Imprinting Facilities 

EU at tla 8) 


SWITCHES 


Illustrated are some of the sealed relays Comar 
TaD at@nsc0eL 


can supply for use in aircraft, communications, 
radar controls, guided missiles, computors, etc. Other 
types for military and commercial applications also 
available. 





Omar Send for Details oS 
ELECTRIC | (fly al 
COMPANY 

3349 ADDISON STREET SZ 


CHICAGO 18, ILLINOIS 
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be operated continuously. It features 
a_ rigid-steel, babbit-sleeve bearing 
construction, with large oil reservoirs. 
Many of the construction features are 
modifications of developments used in 





the Form G fhp motor. It is available 
in ratings of 0.035 hp and %o hp, 
3450-2850 rpm, 115 volts, 50-60 
cycles. General Electric Co., River 
Rd., Schenectady, N. Y. 

Circle No. 26, Reader Inquiry Facilit 


ELECTRO-HYDRAULIC 
SERVO VALVE 

High speed of response and accuracy 
are said to be provided by Model 500 
valves. Series consists of a group of 
proportional type, electrically actuated 
hydraulic four-way valves featuring 
no mechanical linkage. They are de- 
signed to control any desired maxi- 
mum output flow from 0.5 to 8.0 gpm 
in hydraulic systems from 1000 to 
3000 psi. Standard signal input for 
full output flow is a differential cur- 
rent of + 8.0 milliamp, with lower or 
higher signal levels also available. 
Model 500 valves have a frictionless 
first stage push-pull hydraulic ampli- 
fier which requires a continuous oil 
flow of 0.1 gal per min. Oil is inter- 
nally filtered by sintered bronze ele- 
ments and magnetic traps. The input 
is a polarized solenoid. The output of 
the first stage is a differential hydrau- 
lic pressure which is applied to the 
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Want more per hour... 
Or more accuracy... or less cost? 


However you want your coil winding ;mproved .. . there’s 
likely to be a Universal Coil Winder that will do the job. 

Higher-production machines. More versatile machines. 
Machines that will give you greater accuracy. 

See for yourself by visiting the Universal Demonstration 
Room nearest you — in Cranston, R. I. or Chicago, Ill. Watch 


how coils are turned out at top speed, see how convenient the 


et 
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a | 
| 
| 
| Please send me 
l 
| 
| 
FOR WINDING COILS 
IN QUANTITY ... ACCURATELY \ Name.......- 
...AUTOMATICALLY...USE | Company..... 
UNIVERSAL WINDING MACHINES | a 
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machines are for operators, observe how accurately the coils 
are wound. 

Write us to set up a date for a visit. Address UNIVERSAL 
WINDING COMPANY, P.O. Box 1605, Providence 1, R.I., 
or 9 South Clinton St., Chicago, Il. 

And use the coupon to obtain information on latest de- 
velopments in coil winding. 


UNIVERSAL WINDING COMPANY 


P, O. BOX 1605, PROVIDENCE 1, RHODE ISLAND 


[_ ] Condensed Catalog of Universal Winders 


[ | Information on Universal Winders for coil types that meet my particular needs. | enclose 
specifications and production requirements, 
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Your Competitor’s Eyes are on the Wedges that are 
*“FORM-CONDITIONED”’ to Make Insertion a Breeze 
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MOTOR SLOT WEDGES 


They slip into the slot almost effortlessly. That’s one of the reasons 
other motor manufacturers are skyrocketing the sales of “‘Inmanco” formed- 
fibre motor slot wedges. 





SQUARE-FORMED STYLE 


Time-wasting, difficult insertion of wedges into the slot is eliminated by 
the improved ability of “Inmanco” fibre wedges to hold their shape. Mark 
it up to the “form-conditioning” process used to make “Inmanco”’ wedges. 
This gradual conditioning of flat fibre stock into smoothly formed wedges 
reduces the tendency of formed wedges to flatten out later. 


Increased density results in better moisture resistance—another advan- 
tage of “form-conditioning.” This makes “Inmanco” wedges extra tough, 
and provides them with just the right amount of springiness to fit snugly 
so windings are held tightly in their slots. 


“TInmanco” fibre wedges are made in many standard and special sizes, 
and two spacesaving shapes. One is curve-formed for curved-top slots, while 
the other is a nontwisting, square-formed style for rectangular-top slots. 


Ask your nearest office or distributor today for more information on 
easier-to-insert “Inmanco” “form-conditioned” fibre motor slot wedges. 


Free... New Sample Card! 


Selection of wedge size is ever-so-easy with the 
new “Inmanco” formed fibre slot wedge selector. 
Samples of 11 standard curve-formed sizes are 
mounted on one side, while 10 standard square- 
formed sizes are on the other side. Get your free 
selector and literature from your nearest IMC 
office or distributor. 


INSULATIO 


_ SCHICAGO 6 
S65 W. Washington Blvd. 
Phone CEatral 6-7320 
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MANUFACTURERS 
CORPORATION Cte 
es 
535 Smithfield Street 
Phone GRent 1-7100 





*CLEVELAND 14 MILWAUKEE 2 
123) Superior Ave., N.E. 120 W. Second St. 312 E. Wisconsin Ave. 
Phone SUperier 1-2310 Phone Michigon 1391 Phone DAly 8-5359 


— AUTHORIZED REPRESENTATIVES — 


DAYTON 2 





*CHICAGO 6 DETROIT 2 “MINNEAPOLIS 3 PEORIA 
Complete-Reoding Elec. Co. inc. Harry R. Brethen i. A. "Helden, inc. W. C. Johnsen 

100 S. Jefferson St. 15 Lewrence Ave. 1208 Hermen Place 101 Heinz Court 

Phone CEatral 6-5390 Phone TOwnsend 8-2577 Phone Geneve 5353 Phone 2-7786 


*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 


& cxliadaiaiieisks: iskelias 


Also distributed by Electrical Specialty Co., Western Fibrous Glass Products Co., 
Tri-State Supply Corp., Russell Electric Co., Inc., and Robert McKeown Co. 
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FREQUENCY — CYCLES PER SECOND 


valve spool in opposition to the valve 
spool return springs. This method of 
valve operation is said to result in high 
level spool driving forces which mini- 
mize spool friction and acceleration 
forces. Valves are used in control sys- 
tems requiring accuracy, such as ma- 
chine tools, paper-making and textile 
machinery, and other equipment, as 
well as in machinery requiring high 
speed of response. Normally the valve 
input is derived from a balanced push- 
pull d-c amplifier and the valve out- 
put flow is applied to a piston or hy- 
draulic motor. An electric signal 
proportional to the piston position or 
motor angular rotation is fed back to 
the amplifier to provide a closed servo 
loop. Typical specifications include: 


Linearity tolerance, 

per cent = -.5 
Gain tolerance, per cent + 10 
Hysteresis, max loop width, 

per cent full signal TY 
Max spool leakage at zero 

signal, per cent of 

rated flow 2 


A 


Valve body is constructed of alumi- 
num alloy. The floating type bushing 
and spool assembly are made of hard- 
ened steel. Dimensions are 2%¢ in. 
high, 3%6 in. wide, 1% in. deep. Moog 
Valve Co., Inc., East Aurora, N. Y. 
Circle No. 27, Reader Inquiry Facility, page 235 


INTEGRATOR 


Lightweight ball-and-disk integrator 
incorporates moving parts of hardened 
alloy steel. Device is essentially a high- 
precision, comparatively low-torque, 





speed changer for generating variable 
reversible speeds in a smooth and step- 
less fashion, using a minimum amount 
of space. It may be used for analog 
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to follow the leader — precisely -— specify 


“‘Doelcam_ 





ynchros 


ERFECTION Of detail is the difference 

between a good performance and 
the very finest — like the coordinated 
attack and release of a brilliant string 
section. The precision with which DOEL- 
CAM Synchros transmit and receive elec- 
trical information is unsurpassed in a 
precision industry. 

DOELCAM Synchros are tested and 
perfected standard military components 
for use in servomechanisms, computers, 
and automatic control systems. Many 
thousands have been delivered under 
Prime Government Contracts, which 
until recently absorbed our entire out- 
put. Now, the added facilities of our 
new plant enable us to make these out- 
Standingly precise units available for 
general military and industrial usage. 
Your inquiry is invited. 


Write for 
Bulletin 38 











SIZES TYPES TYPES TYPES TYPES 
ie Control Control Torque Torque 
and Excitation Transmitters Transformers Transmitters Receivers 
SIZE 11 1.062” 0.D. 
115v 400 Cych 11CX4a 11CT4a 
SIZE 15 1.437” 0.0. 15CX4a 15CT4a 15TDX4a 15TR4a 
115v 400 Cycles 1SCOX4a 
SIZE 23° 2.2500. 23CX4a 23CT4a 23TX4a 23TR4a 
23CX6 23CT6 23TR6 
115v 60 & 400 Cycles 23CDX4a 23CT6a 23TR6a 





SIZE 31 3.10” 0.0. x 
115v 60 Cycles inal 





*All Type 23 Synchros are available with keyed or splined shafts. 





Doelcam-designed Torque Receiver Error 
Tester has established an entirely new 
quality level for Type ‘‘TR'WSynchros 


“Doelcam—s CORPORATION 
SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
West Coast Office: 304 Tejon P!., Palos Verdes, Calif. 
Instruments for Measurement and Control 


Gyroscopic Instrumentation - Servomechanisms 
Synchros - Microsyns - Servo Motors 





SIZE 11 SIZE 15 SIZE 23 SIZE 31 
1.062” 0.D. 1.437” 0.D. 2.25" 0.D. 3.10” 0.0. 
Specification Speciiesiee MIL-S-12472 (ORD) Specification 

IL-S-16892 (BuOrd) IL-S-16892 (BuOrd) FXS-1066 (ORD) IL-S-12472 (ORD) 
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VOLTAGE STABILIZERS 


| VOLTAGE STABILIZERS 


This new bulletin provides the 
| application data, operating 

| characteristics, graphs and 

| detailed specifications you 
need to specify a voltage 
stabilizer for any electrical or 
electronic product. Raytheon 
Voltage Stabilizers are available 
in a wide range of catalog 
types or custom engineered 

to suit special needs. 








CUSTOM BUILT TRANSFORMERS 


| Here’s the help you need in 
visualizing special transformers. 
| Information includes complete 
| details on Raytheon’s 

| exceptional facilities for the 
design and production of 
transformers and magnetic 
components to meet the most 
rigid requirements. 


Send for them today 





RAYTHEON 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT. 6270-EM WALTHAM 54, MASSACHUSETTS 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 
lators for laboratory research; Standard control knobs; 
Electronic calculators and computers; Radio, television, sub- 
miniature and special purpose tubes and other electronic 
equipment. *Reg. U.S. Pat. Off. 
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computers, servomechanisms, and sim- 
ilar units which require smooth speed 
control with high accuracy and repro- 
ducibility. With a 750-rpm_ input 
speed to the disk (maximum recom- 
mended speed) the maximum output 
speed is 1500 rpm. Output torque at 
this speed should not exceed 5 o0z-in. 
Integrator is housed in a die-cast case 
of anodized aluminum alloy. Weight 
is 17 oz. The Reflectone Corp., Stam- 
ford, Conn. 
No. 28, Re 


ELECTRONIC TEMPERATURE 
CONTROLLER 

Wide range (—100 F to 600 F) is a 
characteristic of a new electronic tem- 
perature controller for industrial ap- 
plications requiring consistent tem- 
perature control but not requiring the 
functions of indicating or recording. 
The controller, designated the New 


well | 
PT hodal TTL 





077, employs the resistance thermom- 
eier principle. Feature is the flexibil- 
ity of control provided with a single- 
point model: the control method may 
be on-off, two-position, floating or pro- 
portioning; the motor or final control 
element determines the type of con- 
trol used, with the control adjustments 
accessible for resetting. A pair of red 
and green signal lights is another fea- 
ture of the new controller. The green 
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Stone’s specialty has always been the manufacture of unusually small spiral wound tubes. This 
specialty requires extremely close tolerances and precision engineering. 


Because fabrication of tubes requires this same engineering skill, we make the necessary dies 
for special formed ends; punched, notched or slotted tubes; bobbin and special assemblies right in 


our own machine shop. Even the printing plates are made and the printing done by our own crafts- 
men in our own shop. 


It is obvious that this characteristic to ‘do it ourselves” makes for faster delivery and for a 
quality controlled end product at a lower cost. 


Stone’s tubes are available in such a wide variety of materials including hi-dielectric kraft, 


fish paper, plastic films, and phenolic impregnated that you may select the one which meets your 
specifications at the lowest possible cost. 


A phone call or letter to us today may mean a worthwhile saving to you. 


STONE PAPER TUBE COMPANY, INCORPORATED 
STONIZED PRODUCTS COMPANY, Inc. 


900-922 Franklin Street, N. E., Washington 17, D. C. 
JANUARY 1954 
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light glows when the temperature at 
the bulb is below the set point; the 
red light, when the temperature is 
above set point. When both lights are 
out, the variable is at the set point. In 
addition to the single-point model, the 
new controller is also available in cas- 
cade control models utilizing two 
bulbs. The effect of the secondary 
bulb in this model may be changed 
relative to the primary one. Both the 
single point and the cascade mode] 
are available in three ranges: —20 to 
220 F; —20 to 300 F, and —100 to 
600 F. Sensitivity for the first two 
ranges is + 0.1 F; for the third range 
+ 0.9 F. Flexibility provided by the 
different modes of control make the 
controller useful on heating, food, 
metals, and textile equipment, as well] 
as for other applications. Minneapolis- 
Honeywell Regulator Co., Industria] 
Div., Wayne and Windrim Aves.. 
Philadelphia 44, Pa. 

Circle No. 29, Reader Inquiry Facility, page 235 


CONTROL VALVE 


New design for interior construction 
for control valves, is said to assure 
positive positioning of the sealing 
packers without placing any mechan- 
ical pressure on the packers them- 
selves. The principal parts consist of 
a housing with straight-through bore; 
gland nuts for the ends; a hollow 
radially ported ground and polished 
stainless steel plunger; internal spac- 
ers that are held firmly in metal-to- 
metal end abutment; and two sizes of 
O-rings. In assembly, the O-rings are 
placed on the shoulders of the spac- 
ers, which are then inserted in the 
housing. Tightening the gland nuts 
positions the spacers accurately in the 
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housing and holds the O-rings in posi- 
tion without subjecting them to any 
mechanical pressure. The O-ring pack- 
ings are subjected only to the fluid 
pressure in the adjacent chambers, 
and are supported on both their inside 
and outside diameters. Construction 
is said to minimize friction and wear; 
also, there are no lapped joints, and 
no metal-to-metal seating. All parts 
are in pressure balance avoiding any 
tendency to creep or crawl. Valves are 
available in push-pull, push-spring- 
return, hand, foot, cam, diaphragm, 
pilot, and single or double-solenoid 
operated types, with 2-way, 3-way, 
4-way or 5-way actions and either 
open or closed exhaust. Furnished 
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We DID something about the weather 








> ¢€ with this versatile 
air conditioner 
switch 


An adaptation of this Mallory design may solve 
the switch problem on your product, too. 


i Y Y vo 


This basic switch assembly is readily adaptable 





to a wide range of mechanical and electrical 
requirements, with or without the timer control 


unit. Mallory designs also include numerous 


Exhaust Heat Fresh Air Compressor Fan Line 


other push button switches and interval timer 
Solenoid Solenoid 


switches that can be adapted to a wide variety 


COMBINATION TIMER AND PUSH BUTTON SWITCH of applications. 


e Any combination of 5 circuits may be closed manually 
and then opened by the timer after any prescribed If you have a switch problem on a product 
period of time. ah : ‘ 

- in production or one on the drawing board 

¢ Timer control is designed for automatic operation 


within the limits of a 4 hour operating period. . call Mallory. A modification of an existing 


1, alee - , design may save you substantial engineerin 
3 5 

¢ The switch is rated at 15 amperes and 34 horsepower ’ ? 

at 125 volts. and tooling costs. Our engineers are always 


¢ The switch can be readily adapted for an infinite ready to work with you . . . give you the advan- 


number of circuits up to 24 hours of time control 


tage of years of diversified experience in switch 
operation. 


design and production. 


Expect more... 
Get more from MALLORY 


Serving Industry with These Products: 
Electromechanical — Resistors * Switches « Television Tuners « Vibrators 
Electrochemical— Capacitors * Rectifiers * Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics « Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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| 
precision connectors by Continental 


ACTUAL SIZE 


Sub-Miniature 
Connectors Series SM-20 


afford extreme size reduction without sacrificing pin 
diameter .. . available in 11, 14, 20, and 34 contacts 
for #20 AWG wire...5 amp. continuous current 
rating ... Submit your special subminiature connec- 
tor requirements to our engineering department. 


(ACTUAL SIZE) 


ELECTRONIC SALES DIVISION 


PUPS ROMP O Lt ree 


WRITE TO Dept. EMSM-1, DeJUR-Amsco Corporation 
45-01 Northern Blvd., Long Island City 1, N. Y. 





tapped for either ¥% or % in. pipe con- 
nections for use in either air or hy- 
draulic service. Valve can be used for 
pressures up to 125 psi and tempera- 
tures to 150 F as well as in vacuum 
service. C. B. Hunt & Son, Inc., 1913 
E. Pershing St., Salem, Ohi 


). 
Circle No. 30, Reader 
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MINIATURE SINGLE-PIN 
CONNECTOR 

Addition to Continental connector line 
is a round single-pin miniaturized con- 
nector providing a means for passing 
a single lead through a rack and panel 
arrangement. The connector, desig- 
nated Series FHL, can also be used 
as a feed-through disconnect. The pre- 
cision socket contacts and pins are 
machined of spring temper phosphor 
bronze and brass, respectively, and 
are gold-plated over silver for low 





contact resistance and easy soldering. 
Series FHL connectors can be molded 
of these compounds: mineral-filled 
melamine for high dielectric and me- 
chanical strength; Plaskon reinforced 
alkyd type for high impact strength 
and are resistance; and Diallyl Phthal- 
ate for high dimensional stability, ex- 
cellent dielectric properties, and max- 
imum moisture resistance. Overall 
diameter is 46 in. DeJur-Amsco Corp., 
45-01 Northern Blvd., Long Island 
City 1, New York, N. Y. 


Circle No. 31, Reader Inquiry Facility, page 235 


REFERENCE VOLTAGE 
SUPPLY 


Constant reference voltage supply con- 
verts a-c into a d-c voltage. While de- 
signed primarily as a reference voltage 
for variable speed motor drives and 
d-c servo systems, it can be used in 
other applications. When connected to 
a 115-volt supply (50 to 400 cycles), 
the unit will supply a reference po- 
tential adjustable from 0 to approxi- 
mately 87 volts and will maintain any 
desired voltage with a stability of bet- 
ter than % of 1 per cent. This refer- 
ence voltage is maintained with any 
load not exceeding 1 milliamp and 
throughout a temperature range of 
—50 to 40 C, with line voltage 
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(Advertisement) 


_ Plain Potnters 
on Projection 


AMONG the definitions listed by Webster 
for the adjective universal is: ‘adapted or 
adaptable to all or to various uses, sizes, 
shapes, et cetera’’—a definition we like to feel 
applies to Kodak Contour Projectors. 

Admittedly, we make two projectors, one 
for routine inspection gaging (the low cost 
of which might surprise you) and a second 
for toolroom use affording measurements to 
“tenths.”’ Optically, however, these two in- 
struments are one. And it’s their optical 
system which makes them truly “universal.” 

Back in the early days of design, our engi- 
neers set out to provide in a single contour 
projector light sources both for horizontal 
and for vertical shadow projection. They 
also developed the unique Kodak Surface 
Illuminator, a self-contained light source 
which affords surface projection in either 
plane. Their reasoning was economic. By 
combining these features, the instrument 
could be easily adapted to a wide range of 
parts; the more uses to which the projector 
might be put, the sooner it would pay for 
itself in the shop. 





Above drawing illustrates how vertical light 
source is utilized. With part on a glass staging 
platform, image is reflected by mirror (A) into 
optical system of projector. 


Nothing has happened since the design 
stage to shake us in this belief. However, we 
have been somewhat surprised by some of 
the highly ingenious ways in which our pro- 
jectors are used: as in the case of the type- 
writer fixture (illustrated in our advertise- 
ment at the right), where the surface illu- 
minator yields a simultaneous plan and 
profile view of the type bar face. 

Equally ingenious, if not more so, is a 
device which employs both the horizontal 
and vertical light beams to simultaneously 
project the shadow image of a shaft and a 
reticle scale for gaging its tolerances. A de- 
scription of this application, which runs to 
more words than space here affords, is avail- 
able on request from the Special Products 
Sales Division, Eastman Kodak Company, 
Rochester 4, N. Y. Just ask for the folder 
on the new, universal shaft checking fixture. 

Applications such as these have opened 
the eyes of many engineers to the fact that 
inspection by optics today has overcome 
traditional limitations. In the best sense 
of Webster, contour projection may be 
“adapted to various uses, sizes, shapes, et 
cetera.”” And to the solution of various 
problems in inspection and _ precision 
measurement, including, perhaps, your own. 
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This “‘3-D picture” showed the way 
to cut aligning time 25% 


What you see here on the Kodak 
Contour Projector is both the front 
and side view of a typewriter type 
bar—a picture that helped reduce 
aligning time 25% at Commercial 
Controls Corp., manufacturers of 
tape-controlled Flexowriters and 
Justowriters. 

Light reflected from the surface of 
the type character provides an im- 
age for rapidly checking horizontal 
and vertical alignment of the letter. 
Simultaneously, mirrors in the spe- 
cial holding fixture project a profile 
image of the type—yield an accurate 
check of the desired position of the 
letter as it will contact the platen. 
Only the Kodak Contour Projec- 
tor’s unique surface illuminator 
makes possible this combined plan 
and profile view. 

Alignment of type is a critical 
factor on these automatic machines 
which type at 100 words a minute 
and must produce copy for printing 


reproduction. Until recently, Com- 
mercial Controls had to perform 
this inspection operation during 
final assembly. Now, this new gaging 
technique has made it possible to 
inspect the type bars immediately 
after their removal from the solder- 
ing jigs. Each bar is quickly moved 
into place and compared with the 
tolerance lines of the chart-gage on 
the screen. Alignment of letters is 
held to a tolerance of +. 0002”, con- 
tact to + .0015”. And, by catching 
errors at this point, aligning time 
has been cut 25%. 

Perhaps the speed, precision, and 
economy of optical gaging can help 
you solve a difficult inspection or 
measurement problem. There is a 
field representative in your area who 
will be glad to discuss your problem 
with you. You can get in touch with 
him or obtain a copy of the booklet, 
“The Kodak Contour Projector,” 
by writing to: 


Special Products Sales Division 
EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


A new sound movie, Optical Gaging, shows 
how to simplify complex inspection 
problems. We'll tell you how to 


get it for a showing. 
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that blocks corrosion by 
itself—or under paint? 


Teh 
IRIDITE 


You can solve any problem of non-ferrous finishing . . . 
maximum corrosion protection . . . sparkling clear or colored 
decorative finishes, firm and lasting base for paint . . . with 
these two words—“‘specify Iridite’’. For example— 





= ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors. 


s ON COPPER... Iridite brightens copper. keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing 

& ON ALUMINUM Iridite gives you a choice of natural alumi- 


num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. Process 


in bulk. 

& ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete 


data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies" in your classified telephone book. 


ys Vino P 


INCORPORATED 


4004-06 E MONUMENT STREET e BALTIMORE 5 MD 





changes from 90 to 135 volts. In ad- 
dition to the high-stability reference 
voltage, the unit will supply the fol- 
lowing voltages for external use: 
Model St-501-1, 275 volts unregulated, 
not exceeding 5 ma; and Model St- 
501-3, 150 volts + 2 volts regulated, 





not exceeding 5 ma. Both models can 
supply a filament voltage of 6.3 volts 
a-c, with center-tap, at a current not 
exceeding 0.6 amp. Units are avail- 
able as a plug-in unit for a standard 
8-pin octal socket. Servo-Tek Products 
Co., Inc., 1086 Goffle Rd., Hawthorne, 
N. J. 


rcle No. 32, Reader Inquiry | lity, page 235 


SUBMINIATURE 

SUPPLY TRANSFORMER 
Sub-miniature supply transformers 
with high performance characteristics 
in relation to their size and weight are 
produced on special order. Transform- 
ers are capable of withstanding severe 
shock, temperature ranges and vibra- 





tion. Model illustrated, DR-T 107, 
was developed primarily for printed 
circuit applications. It delivers up to 
5 watts at 400 cps and is designed to 
feed a pair of synchro control trans- 
formers. Weight is % oz. It is % in. 
high and has a % in. diam. D & R 
Ltd., Santa Barbara, Calif. 


Circle No. 33, Reader Inquiry Facility, page 235 


PHENOLIC TERMINAL 
BLOCKS 
Terminal blocks for electronic and 


communications equipment are now 
available in four different arrange- 
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, Mller who value motor performance 





ENGINEERING PRODUCTION 
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Peerless Electric gives designers free rein, and 
u Peerless engineers work with them to match the 
M7 motors with the product. MOTORS 
Y Whether you select standard motors, or specials 
“sf created to your specifications, Peerless becomes FANS 
2 part of your production department. Deliveries co- 
in. incide with your production schedules. There are BLOWERS 
R no delays or excuses. 
Finally, Mr. Manufacturer, Peerless’ competitive 
235 prices give your salesmen the lever they need for 
more sales. Wy 
Want to know more about Peerless putting new 
punch in your product? Drop us a line or give us ; P 
a call PA LIU Te 
und 
Ww 
ro : THE PEERLESS ELECTRIC COMPANY e 1415 W. MARKET ST. e WARREN, OHIO 
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NEW “PARAFORMED” PAPER TUBES 4 


MAKE YOUR COIL WINDING ~ 


NIT Pe ee ae 











SMALL 
OUTSIDE 
CORNER 
RADIUS: 


SPIRAL WOUND 
NOT DIE FORMED 


ANY SIZE—SQUARE OR RECTANGULAR 


Entirely new technique in tube making developed 
and perfected by PARAMOUNT now for the first 
time solves many coil winding problems, yet costs 
you no more! Hi-Dielectric. Hi-Strength. Kraft, 
Fish Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Write on Company letterhead for Stock Arbor List of over 2000 sizes 







® No sharp outside edges 
to cut wire 


® Has full rigidity and 
physical strength 


®@ Permits winding coils 
to closer tolerances 


®@ No need for wedges to 
tighten wire 


© Allows faster stacking 
of wound coils 


PARAMOUNT PAPER TUBE CORP. 


612 LAFAYETTE STREET, FORT WAYNE 2, INDIANA 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931 


aap gs VN 


eR 

an Talia 
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* Electronic 
Devices 














RE a Designers and Custom Builders—small 


Components and medium quantities—from milli- 


Dependable delivery 
schedules 


watts to 50 KVA, single or polyphase. 


May We Bid On Your Requirements? 


aA t YD eee 
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CLYBOURN AVENUE ° CHICAGO 14, ILLINOIS 
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ments providing 40, 60, 80, or 100 
pre-tinned, double-notched terminals 
fastened between phenolic strips. The 
terminal assembly is fastened to a 
base of the same material. Character- 
istics of the terminals (terminal to ter- 
minal or terminal to ground) are: 
rated voltage, 1000 volts d-c; resist- 
ance, 10,000 megohms min; and ca- 
pacity, less than 5 mmf. Other ad- 
vantages include high structural sta- 
bility and low water absorption. Len- 
court Electric Co., Country Rd., San 
Carlos, Calif. 

Circle No. 34, Reader !r ry f t ge 235 


INVERTERS 

Inverters, designated ATR, operate 
from 6-and 12-volt car storage bat- 
teries and provide 110-volt a-c, 60- 
cycle output in various wattage ca- 
pacities for the operation of dictating 
machines, tape recorders, wire record- 





ers, radio sets, test equipment, and 
other related small electrical or elec- 
tronic apparatus. Inverter models are 
also available for operation from other 
d-c input voltages ranging from 6 volts 
to 220 volts d-c. American Television 
& Radio Co., 300 E. Fourth St., St. 
Paul, Minn. 


ircle No. 35, Re page 235 


400-CYCLE MOTORS 

New line of miniature 400 cycle 
hysteresis-synchronous motors can be 
used for servos or timing and in air- 
craft applications. Motor has a 1% 
diam and is 2% in. long. It is available 
with a two- or four-pole winding, 
for 24,000 or 12,000 rpm. For servo 
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applications, motors can be wound 
for two-phase operations, and for tim- 
ing and power applications, they are 









available as single-phase capacitor- No. 6378S, AN3307-1 
run motors. Motors have been de- 2PDT Hermetically Sealed, 
signed to use the manufacturer’s stand- 


Solder Terminal Type 
ard gear reducers, both spur and plan- 


etary. Suitable for operation under 
extreme environmental conditions, 









controls 
through better 

Hermetically 
Sealed Relays 





rotor of motor is mounted on double- 
shielded, grease-packed ball bearings. 
The stator windings employ Teflon | 
insulated magnet wire, and the motor 
leads are wrapped in Teflon insulation. 
Because of special stator construction, 
motors can be fabricated at a reason- 
able cost and yet retain the character- 
istics of high precision motors. Globe 
Industries, Inc., 1784 Stanley Ave., 
Dayton 4, Ohio. 


Circle No. 36, Reader Inquiry Facility, page 235 


No. 637PS 
2PDT Hermetically Sealed, 
Plug-In Type in Octal Plug 


SPECIFY 


SHADED POLE MOTOR 
Model MS-3600 is designed to with- 


stand high temperatures and rugged 
service. Applications include: use as 
the power source in business machines, 
industrial instruments, vending ma- 
chines, tape recorders, and many 
other products. MS-3600 is a 4-pole, 
shaded pole, a-c type motor, and is 
available in either two- or four-coil 
design. It has self-aligning, oil-impreg- 


e¢ most advanced hermeti- 
ally sealed relays can best 
designed and produced by 
a\firm like Leach which pio- 
néered this field from the be- 
ing. 

ere at Leach you will find 
complete engineering, testing 
and production facilities to 
help you solve your relay 











No. 9031SS 


3PDT Hermetically Sealed, 
Solder Terminal Type 


problems in the electrical and 
electronic fields. 


The uksurpassed dependa- 
bility of Leach Relays has 
been proved by nearly four 
decades of leadership in pro- 
viding all types of relays for 





maximum performance 
under competitive operating 
conditions. 





FOR BETTER\ CONTROLS 
THROUGH BETTER RELAYS 





Performance characteristics for the 
Relays illustrated above are as follows: 


© Contacts rated: 10 Amps. 

nated sleeve bearings with a specially Resistive and inductive at 29 VDC. 
designed oil retaining washer, and dy- © 6 Amps. Motor load at 29 VDC. 
namically balanced rotors. Heavy in- | © 10 Amps. Resistive at 115 VAC, 400 cycles. 
sulation on connecting lead wires will | Coll 24-08 VOC. 


withstand the abuse and flexing en- 
countered even in extra heavy-duty 
service. Motors are intended for con- 
tinuous duty, 115-volt, 60 cycle serv- 


LEACH RELAY GO. 


4 ice; also available for 50-cycle opera- 

tion. They may be equipped with 

. external fan and shaft diameter, and 5915 AVALON BOULEVARD © LOS ANGELES 3, CALIFORNIA 
, length may be specified. Motors can Representatives in Principal Cities of the U.S. and Canada 
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new - E RMO L o wrapping 


won't give an inch to mold 


PERMOLD Mosinee Permold wrapping insures protection 
stops mold against mold. Extensive tests have proved 

HERE Permold stops mold completely. What's more, 
Permold protection is permanent .. . it won't 
leach or weaken in use, in storage or in transit. 
Permold is typical of many special-purpose 
papers developed by Mosinee to solve product 
and packaging problems. Put this ex- 
perience to work on your special paper 
problems. Use coupon below or write 


MOSINEE PAPER MILLS COMPANY 
DEPT. EM, MOSINEE, WISCONSIN 


MAIL COUPON 
FOR FREE 


SAMPLES 


MOSINEE 
PERMOLD 


makes fibres work 


COMES ea 7 
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also be furnished with provision for 
2-speed operation. Electro Engineer- 
ing Products Co., Inc., 609 W. Lake 
St., Chicago 6. 

rcle No. 37, Reader Induiry Facility 


SUBMINIATURE 

CERAMIC CAPACITOR 

As a result of its design, Super K 
subminiature series of ceramic capaci- 
tors are said to feature large capaci- 
tance for a given size. Example: a 
0.1 mf + 30 per cent capacitor, rated 
at 50 working volts d-c may be ob- 
tained as small as 0.300 in. x 0.550 
in. x 0.110 in. thick, using multiple 
plate formation. A 1500-mmf capacitor 
rated at 200 working volts d-c meas- 





ures approximately % in. x % in. x 
0.080 in. Super K units, intended for 
use at, or about, room temperature are 
made to the shape and size required. 
They are insulated with vacuum-wax 
impregnated phenolic, with lead ar- 
rangement, either axial or radial as 
required. Sample orders for the series 
can be filled within 2 weeks; produc- 
tion orders can be scheduled as re- 
quirements demand. Mucon Corp., 
9 St. Francis St., Newark, N. J. 

e No. 38, Reader Inquiry F page 
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HERMETIC RESISTOR 
NETWORKS 
Hermetically-sealed resistor network, 
Type 1169, is designed to be plugged 
into standard octal sockets. It is avail- 
able in completely matched sets of 
resistors, interconnected as desired. All 
parts are securely mounted internally 
to resist severe military shock and vi- 
bration tests. Unit will withstand JAN- 
R-93 characteristic A, salt water im- 
mersion test, and in addition tempera- 
ture cycling from —65 to 125 C. Net- 
work can be supplied with up to five 
| l-megohm resistors, or up to ten '2- 
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THREE DURABLE FIN CALROD UNITS furnish heat for this Lintern air conditioner 
mounted in a crane cab at the National Tube Division plant of U. S. Steel, Lorain, Ohio. 


Three G-E Fin Calrod* heaters 


outperform 6 ordinary heaters 


Lintern Corporation cuts bulk, adds durability 


to steel-mill crane cab air conditioners 


Three G-E fin Calrod heaters provide 
the same heat as the six heaters for- 
merly used in air conditioners manu- 
factured by the Lintern Corporation, 
Painesville, Ohio. Not only is weight 
saved and size reduced, but durability 
of General Electric fin Calrod units 
has led to reduced maintenance ex- 
pense for Lintern customers. 

Mr. James Lintern, the firm’s vice- 
president, reports that the fin Calrod 
heater’s oxidation- and rust-resistant 
finish withstands the corrosive steel- 
mill atmospheres, thereby reducing 
replacement expense. The fins are 
securely brazed to the heater to pro- 
vide efficient heat transfer and_ to 
minimize vibration when the unit is 
subjected to high-velocity air. 


Compact size, versatility, and ease 
of installation are added reasons for 
Lintern’s use of G-E heaters. These 
heaters can be formed into a variety of 
shapes, making possible application to 
small or odd-sized areas. 

The Lintern Corporation is one of 
the many companies that have found 
Calrod heaters result in better products 
at lower cost. To make sure you have 
the best in fast, clean, economical heat, 
contact your nearest G-E Apparatus 
Sales Office for the services of a Heat- 
ing Specialist. His knowledge of the 
applications of electric heat to indus- 
trial products is your answer to im- 
proved product performance. For more 
information on G-E heaters mail the 
coupon at right. 


*Reg. Trade-mark of General Electric Company 


OL can foul Yok confluence Mm — 


GENERAL @@ ELECTRIC 


INSTALLATION IS EASY with the compact 
unit formed by two fin Calrod heaters used in 
this one-ton Lintern air conditioner. 
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HEAT TRANSFER IS EFFICIENT because the 
fins multiply one inch of heater into 10.3 
square inches of radiating surface. 


Section D720-121 
General Electric Company 
Schenectady 5, N. Y. 


Please send me bulletins | have checked: 
(1) For immediate project 
() For reference 


CO GEA-5886, Calrod Heaters for Machinery 
Manufacturers 


C1 GEC-1005, Complete Catalog of G-E Heaters 
and Devices 

Name 

Company 

Address 

City 












Fabricated 
All-Steel 
Less Weight 
No Breakage 


Shipped 
completely 
assembled 


Motor Bases for the new NEMA 
re-rated MOTOS—Improved, simplified design 


Overly-Hautz can furnish, from diate delivery: Sizes 182, 184, 


stock, completely adjustable 213 and 215. 


We will continue to stock all the 
standard sizes of NEMA bases — 
203 to 505 inclusive. 


Over 100,000 Overly-Hautz ad- 
justable motor bases now in use. 


motor bases of sturdy two-piece 
construction with cadmium 


plated adjusting screw. 


Tested and approved — Imme- 
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ELECTRICAL 


megohm resistors in any desired in- 
ternal circuit. Resistors can be matched 
to + 0.2 per cent, with temperature, 
coefficients matched up to + 10 parts 
per million per deg C, if required. 


The Daven Co., 191 Central Ave., 
Newark 4, N. J. 
Circle No. 39, Reader Inquiry Facility, page 235 


ACCESS DOOR 

Spring-hinged access door, designated 
KM-713, is designed for use where 
a flush finished surface is essential; 
this device has a “captive” door that 
cannot separate from the surrounding 
panel. It is mounted by rivets, after 
drilling two rivet holes and a hole 
for the door opening. Included among 
its applications are use where fre- 





quent adjustments are made by screw 
drivers or similar tools and for lubri- 
cating points. To open, the door is 
pushed with the tool; it automatically 
springs back into place when the tool 
is withdrawn. Door is presently avail- 
able with a standard % in. diam; spe- 
cial sizes can be produced if required. 
Camloc Fastener Corp., 53 Spring 
Valley Rd., Paramus, N. J. 


No. 40, Reader Inquiry Facility, page 235 


HIGH AMBIENT SOLENOID 

Newly developed “hot” solenoid sup- 
plies positive actuating force at am- 
bient temperatures from —65 F to 
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Sur change the course of history! 





GEMCO ELECTRIC, 


+ through its designing, electroneering, research and develop- 
ment, is changing industrial history. 
Manufactured for ‘The Denison Engineering Company"’ to operate 
hydraulic presses in the highly explosive atmosphere of an arsenal, 
this GEMCO NEMA 9 Explosion Proof Enclosure contains, in one 
unit, controls ordinarily housed in several. By putting starter, relays, 
transformer and timer in a single enclosure, GEMCO has elimi- 
nated installation and maintenance costs. All controls are easily 
accessable in this one unit, easy to open enclosure. 
GEMCO NEMA 7 and 9 Explosion Proof Enclosures are beautifully 
designed, rugged and safe! Made of iron or aluminum castings, or 
other metals, they can be equipped with controlling devices to 


your specifications. There is a GEMCO STANDARD or CUSTOM 
enclosure to fit your every need. 


Control Panels — Electric Gages — Limit nen 


GEMCO ELECTRIC CO. 


so TOO, 


Use of these fabulous Industrial Gems has made it 
possible for man to penetrate the deepest core of the 
earth in search of treasures of mineral and oil. To 
precision grind and cut metals to microscopic toler- 
ances. Truly changing the course of history. 











Gemco 
engineering and 
designing departments 
welcome your inquiries. 
We will be 

happy to help you 
solve your problems. 
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DETROIT 19, ey 
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Paper Section Precision Winding 


Form Wound High Temperature 


Layer Bobbin Coils 


JANUARY 


1954 


CUSTOM MADE (,;/; 


covering a comp ete range 





Stonite Coil Corp. 





Here is your source of supply for all 
types of Coils for vital industrial and 
special applications, — built to YOUR 
requirements. Only the finest materials 
are used, subject to our close inspection. 
All Coils are vacuum impregnated with 
varnishes, compounds or waxes, and 
made to close tolerances. 


Send us your Specifications for Prompt Quotation 


Route No.25 
Yardville , New Jersey 


TELEPHONE TRENTON 4-5949 
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METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
STATIONARY Normally 
CONTACT Open 


STATIONARY 
CONTACT 


mplete sealing from effects of 
dirt and oils ® Vibration resistant up to 

¥s © No resonance up to 7000 C.P.S. ¢ 

Will take 2000 ft. Ibs. shock. test © Rated 10 
amperes resistive 28 V. D.C. or 115 A.C. ®@ 
vators made to fit individual requirements 
cone, neoprene or vinyl molded cases ® 
ads from 6 inches to 48 inches optional 


ROL PRODUCTS: INC. 


EX STREET*® HARRISON * NEW JERSEY 


eee CAAA of TORE OO, WA lt Ved Zr Aon 


500 F. In addition to use on aircraft, 
it has other useful applications. Fea- 
tures include: a high temperature 
switch, special heat-resistant wiring, 
and insulation. Continuing research. 
design and performance tests promise 
to push the solenoid’s effective oper- 
ating range to 600 F and beyond. PSP 


| Engineering Co., 8420 Otis St., South 
| Gate, Calif. 


Circle No. 41, Ri 


HERMETIC MINIATURE 
RESISTORS 

Type 10 precision wirewound plastics 
molded resistor is the first series to 
be offered in the new H group of 
hermetically sealed resistors. The min- 


| iature types have a conservative rating 


HYCOR TYPE 10 
PRECISION RESISTOR 


7 TYPICAL 1 WATT 
CARBON RESISTOR 


| of % watt at ambient temperatures 


up to 125 C. Dimensions are ¥% in. 
diam x '%2 in. long. They are supplied 
in resistances from 0.1 ohm to 300,000 
ohms at tolerances as close as %o of 1 
per cent. Hycor Co., Inc., 11423 Van- 
owen St., North Hollywood, Calif. 


Circle No. 42, Reader Inquiry Facility page 235 
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BLOWER WHEELS 

Plasturbo blower wheels are designed 
for use in air conditioning and heating 
equipment, heaters, movie projectors 
and other products involving the use 
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INFERNO BY PRESCRIPTION 
AT 


Rem iter thundering, flashing: elec- - 
tric furnaces go charges of scrap and other * _ 
materials in proportions determined by your 
steel specifications. Newport's modern facilities 
and methods and their 68 years’ experience in 
fine steelmaking take it from there. Electric 
power beats these ingredients into submission, 
chemicals float out the impurities, laboratories 
guide melters by frequent samples, and six hours 
of refining produces a heat which can be proc- 
essed into exactly what you ordered. Newport 
continues to spend millions of dollars annually 






on the modernization and expansion program 
which makes this an ever better source for the CCONGINEA WATERAN SUAeyEtS 


most exacting buyer of steel. 


PRODUCTS OF NEWPORT STEEL 


Hot-Rolled Steel in Coil Colorbond Sheets 
Hot-Rolled Pickled Steel in Hot-Rolled Pickled Sheets 
Coil Electrical Sheets 
Electric Weld Line Pipe Alloy Sheets y 
Hot-Rolled Sheets Roofing and Siding 


Eave Trough and 
Galvanized Sheets Conductor Pipe ge 


| Galvannealed Sheets Culverts © 


i pstaieesirineeineenesrseninnersnorenstnmnmamnmeniaticersipsiictcitiairiailg 





NEWPORT, KENTUCKY 





TEFLON 


W% 7 
CS 





“(@& 


Most coualera Line of Sheets, Rods, os 
Tubing, Bars, Cylinders, Fabricated Parts 


Profit from our broad experience and completely modern special- 
ized facilities for rapid, low-cost production of these fluorocarbon 
“wonder”’ plastics. 


The finest dielectrics, especially for high frequency, high tem- 
perature service. Won't carbonize under arcing. Won’t DC plate. 
Zero water absorption by ASTM test. Unaffected by extreme 
humidity. Chemically inert, non-gassing, immune to corrosive 
atmospheres, fungus, oil, solvents. Non-flammable, tough, resili- 
ent, withstand and absorb mechanical shock and vibration. 


Whatever your requirements, whether for stock or for custom 
machined or molded parts, your inquiry will receive prompt 
attention. Write for Bulletins No. 300 and 500. 


*duPont's trademark for tTrademark 
its tetrafluoroethylene resin. M., W. Kellogg Co. 





UNITED 
STATES 
GASKET 
COMPANY 


FLUOROCARBON (4) 
PRODUCTS DIVISION 


CAMDEN 1, NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 






KEL-F' 


1 
| 





of centrifugal blower wheels for the 
movement of air. Manufacturer is able 
to injection mold, in one piece and 
with hub integral, a plastic blowe: 
wheel with curved vanes. Material 
used is F-10001 nylon, which has high 
heat resistant and high impact quali- 
ties. Blower Wheels are available in 
several sizes at present, with other 
sizes soon to be made available. Mas. 
ter Appliance Manufacturing Co. 
536 Fourth St., Racine, Wis. 
ircle No. 43, Re quiry Facility, p 


HERMETIC RESISTOR 

Only 1% in. long and with a diam of 
“6 in., Type A3606CG, is hermeti- 
cally sealed and is built to customer’s 
specifications. They are rated at 0.10 
volt. Maximum resistance, using Even- 





ohm wire or its equivalent, is 500,000 
ohms. Tolerances down to 0.1 per 
cent are standard. Axial lead wires 
are made of 22 gage tinned copper, 
142 in. long. Resistor Div., I-T-E Cir- 
cuit Breaker Co., 1924 Hamilton St., 
Philadelphia 30, Pa. 

No. 44, Recder Inquiry Facilit 


Posrcarps are provided on pags 

a convenience to the read- 
er in obtaining Feature Article 
Reprints, additional data on New 


Components and Materials, and 


copies of Litera- 


manufacturers’ 


ture for the Asking. 
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DRAWING BOARD 


Portable drawing board is molded of 
clear polystyrene plastics. Weight is 
less than 8 oz and can be slipped into 
a briefcase. Four corner clamps for at- 
taching 8’ x 11 in. paper assure 
smooth working sheet without the use 
of thumbtacks or Scotch tape. The 
clamps are recessed; a triangle or 
ruler can ride freely over them with- 





out interference. Two metal straight 
edges, one horizontal, one vertical, are 
retractable, making it possible to do 
precision work without the use of a 
T-square. Tension clamps on the un- 
derside of the board provide for se- 
cure storage of triangles. Board meas- 
ures 9%4 x 12% in. The Graphostat 
Co., 110 Eaton Place, East Orange, 
N. J. 
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GEARMOTOR 


Now available are two new 400-cycle 
a-c gearmotors. Motor shown in the 
background measures 3 in. in length 
by 1% in. in diam. It has an output 
torque up to 80 in.-oz at speeds from 
1 rpm. In the foreground of the il- 


Se 


rae 





lustration is the second motor, meas 
uring 2 in. in length, with a 1-in. diam. 
It has an output torque up to 10 
in.-oz at speeds from 1 rpm. Mission- 
Western Engineers, Inc., 132 West 
Colorado Blvd., Pasadena 1, Calif. 
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HIGH-SPEED WIRE SCRAPER 


Having a brush speed of 3400 rpm 
Model 105 is designed for stripping 
textile serving and enamel from mulkti- 
strand wire up to No. 44 and single 
strand wire from 16 B& Sto 40 B& S. 
A new flat belt drive permits quieter 
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STAND-OFF INSULATORS 


A 





FEED-THROUGH INSULATORS 
AND TERMINALS 





UNITED 
STATES 
GASKET 
COMPANY 


_ du Pont’s trademark ec 
j _for its tetrafluoroethylene resin. 
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TEFLON” 
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e LOW LOSS FACTOR — Less than 
0.0005. 


e STABLE DIELECTRIC CONSTANT—2.0_ 


(60 cycles to 30,000 megacycles). 


e HIGH SURFACE RESISTIVITY—3.5 x 
10%° ohms. Won’t carbonize under 
arcing or DC plate. 


e WIDE SERVICE TEMPERATURE RANGE 
—110° F to +500° F. 

e ZERO WATER ABSORPTION— ASTM 
Test. 


e DURABLE — withstands thermal 
and mechanical shock and vibra- 
tion in assembly and service. 


e CHEMICALLY STABLE—Inert, non- 


gassing, immune to corrosive atmos- ~ 


pheres, fungi, oils, solvents. 


Write for Catalogs: Miniature Tube 
Sockets, No. SO-428; 9-pin Connec- 
tors, No. CN409-M; Crystal Sockets, 
No. CS-441; Stand-off Insulators, No. 
TE-401; Feed-Through Insulatorsand 
Terminals, Wo. CF-400. 








FLUOROCARBON © 


PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 
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small enough to hold in your hand. Or maybe 





bearing capacity. 
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5,850 sizes...and they all give : 
\ 
\ 
all these advantages . 
, 
AYBE the tapered roller bearing you need is 4. Positive roller alignment which gives maximum ' 


it’s a whopper like the one in the upper left corner 
of the picture. Whichever it is—or any size in between 
—we can supply it. The Timken Company makes 
5,850 sizes and 26 types of tapered roller bearings 
—one of which could be the answer to your bearing 
problem. 


A wide selection of types and sizes is only one 
result of our more than 50 years of helping manufac- 
turers with special bearing problems. Over those 
years, we’ve constantly improved our designs and 
- . ; . . aw . 
quality. Today avy Timken® tapered roller bearing 
you buy gives you all these advantages: 


1. Tapered construction permits carrying radial and 
thrust loads in any combination. 


2. True rolling motion and micro-inch surface finish 
to minimize friction. 


3. Precision manufacture which makes possible bear- 
ings with maximum runout tolerance of less than 
75 millionths of an inch. 


5. Made of Timken fine alloy steel, specially devel- 
oped for long bearing life. 


6. Case-hardened bearing surfaces that resist wear. 
7. Tough core to resist shock. 

If you’re buying machinery, look for the trade-mark 
“Timken” on the bearings. If you’re building machin- 
ery, specify Timken bearings. Or if you’re replacing 
worn bearings, insist on Timken tapered roller bear- 
ings. The Timken Roller Bearing Company, Canton 


6, Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ‘“TIMROSCO”’. 


TAPERED 
ROLLER 
BEARINGS 


NOT JUST A BALL ~~ NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL ~ AND THRUST LOADS OR ANY COMBINATION 
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operation and greater speed. Wire is 
cleanly stripped to within %4 in. of 
the coil by passing through a safety 
guard between two wire brushes. 
Cleaning pressure is regulated by ad- 
justing the top brush closer to, or 
farther from, the lower brush. A re- 
versing feature lengthens brush life. 
Wire brushes are available from stock 
in wire sizes of 0.0025, 0.003, 0.004, 
0.006, and 0.008 in 1% in. OD, 
face and % in. hole. Fibrous glass can 
be supplied. Motor is a %-hp, 115- 
volt, 60-cycle, single-phase constant 
speed type, mounted on an aluminum 
base for portability. Geo. Stevens Mfg. 
Co., Inc., Pulaski Rd. at 
Chicago 30. 

Circle No. 47, Reader 
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SOLDERING IRON 


Addition to a line of soldering irons, 
Model P-111 is a plug-in tip type. 
Rated at 100 watts, but with "4 in. 
tip instead of the conventional *% in. 
diam tip. It is said to reach and main- 
tain a temperature considerably be- 
yond that of the conventional 100 
watt, 38 in. tip iron. Since less copper 
is used there is also a saving tip re- 
placement cost. Applications include 
fast soldering of electronic equipment, 
where small-diameter high-powered 
tips get into close quarters. Extra fast 
soldering prevents burning of insula- 


tion. Super-Powered soldering irons 
are also available with ratings of 150 
and 200 watts with % in. diam tips; 
also in 200 and 300 watts with % in. 
diam tips. Hexacon Electric Co., 177 
W. Clay Ave., aoe Park, N. J. 
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HIGH-TEMPERATURE 
BRAZING POWDER 


Recent development for the brazing 
of molybdenum and tungsten parts is 
called Mo-Braze. It has been success- 
fully used to braze molybdenum to 
molybdenum, tungsten to tungsten 
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Size: 
1" x 5" x ria 
8% Pounds 


ANOTHER EXAMPLE -Tleion PIONEERING... 


The INDUSTRIAL POCKETSCOPE, model 
$-11-A, has become America’s most popular DC 
coupled oscilloscope because of its small size, light 
weight, and unique flexibility. This compact in- 
strument has identical vertical and horizontal 
amplifiers which permit the observation of low 
frequency repetitive phenomena, while simul- 
taneously eliminating undesirable trace bounce. 
Each amplifier sensitivity is 0.1 Volt rms/inch. 
The frequency responses are likewise identical, 
within —2 db from DC to 200 KC. Their total 
undistorted outputs permit effective trace expan- 
sion of twice the screen diameter. The internal 


WATERMAN PRODUCTS CO., INC. 


WATERMAN PRODUCTS INCLUDE 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


A 
WATERMAN PRODUCTS 


sweep generator is continuously variable from 3 
cycles to 50 KC and can be synchronized from 
positive going signals. Return trace blanking Is 
optional. Intensity modulation is accomplished by 
connecting either directly to the grid of the three- 
inch cathode ray tube or thru an amplifier having 
a gain of approximately 10 and a flat response to 
500 KC. Direct intensity modulation threshold 
voltage is approximately 1 volt rms. Additional 
provisions for direct access to all the deflection 
plates, the second anode, and the amplifier output 
terminals extend the usefulness of the S-11-A 
many fold. 











rea me errr sernemnennie wt 


S-4-A SAR : 
S-5-A LAB PULSESCOPE 
S-12-B JANized RAKSCOPE® 


S-14-A HIGH GAIN POCKETSCOPE 
S-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 





Also RAYONIC® 
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Adjustable Tube Clamps 
are 3 ways more dependable! 


1. Made of 18% nickel silver for greater fatigue value, 


tensile 


strength and durability. 


2. Available in an endless variety for standard and special 


type tu 


bes. 


3. Rigidly tested; meets all requirements of government 
specifications. 


STYLE + 


1001 
1002 
1003 
1004 
1005 
1010 
1022 


AUGAT BROS. INC. 


2.185 
1.250 
1.593 
1.862 
1.125 
1.062 
1.150 


Write today for Catalog and Samples 


DIAMETER—INCHES 


— 2.250 
— 1.377 


31 PERRY AVENUE * ATTLEBORO, MASS. 


PATENTED 


Socket-Turrets for most tube 
types will carry a wide va- 


riety of circuit elements. 
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Piug-Ins of many sizes with 
sockets and plugs as de- 
sired provide great fiexi- 


bility in circuitry. 


Unitize those tricky circuits for 
quick change or repair, com- 
pactness, ease of wiring. New 
snap-on 4-40 U nuts for socket 
saddles enable easy mount- 
ing (1). New pre-punched, eye- 
letted strip construction pro- 
vides many variations (2). New 
Socket Test Adapters for most 
tubes enable quick tests on 
tube side (3). New miniature 
tube base plugs (5). Write for 
new catalog. 


REPRESENTATIVES 


B. B. Taylor Company 
241-Sunrise Hwy., Rockville Centre, N.Y. 
R. J. Magnuson : 
4258 W. Irving Park Rd., Chicago 4l, lil. 
avid H. Ross Company 
534 El Camino Real, Sen Carlos, Calif. 


Vector Electronic Co. 
3352 SAN FERNANDO RD., LOS ANGELES 65 


a 4 
PLUG-IN 


6 








and molybdenum to tungsten. Brazing 
Powder melts at a temperature of 
about 3450 F and forms a continuous 
and very strong braze upon solidify. 
ing. The brazed joint is formed quite 
rapidly, usually without oxidation of 
the part. Large parts can be furnace 
brazed at furnace temperatures be- 
tween 3450 and 3800 F. Mo-Braze 
will not become volatile to any de. 
tectable extent at useful temperatures 
whether in hydrogen or high vacuum 
Tests for 1000 hr and with a vacuum 
pressure of more than 10° mm of 
mercury did not indicate any poison 
ing of the vacuum. American Electro 
Metal Corp., Yonkers, N. Y. 
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Laboratory 


and 
Engineering 
Equipment 





FREQUENCY CONVERTER 

Model 2500 frequency converte: 
which delivers 60 va of regulated 
2500-cycle power, is suited for labora 
tory work on computers, guided mis 
siles instrumentation, and similar ap 
plications requiring adequate power: 
coupled with precision voltage and 
frequency regulation. The frequency 
regulated output is controlled by a 





tuning fork. Protection against fre 
quency change due to component 
failure is assured by an output cutoff 
relay. Operating on a 110-120 volt 
60-cycle line voltage at a maximum 
dissipation of 365 watts, the unit de 
livers a monitored output adjustable 
between 90 and 115 volts. Within the 
specified input voltage limits, the volt 
age regulation, frequency regulation. 
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Technique of Western Felt production and 


























| 


processing has built an enviable 
reputation for engineering precision. 
Chemical specifications must be perfectly 
met—parts from wool softness to rock 
hardness are cut to close tolerances. 

As an extremely versatile material 
Western Felts are resilient, flexible, 
compressible. They resist oil, water, heat, 
age—do not ravel, fray or lose shape. 
New uses found daily. It pays to 
depend on Western Felt. 


Check Possible Uses for Your Product 


e Excluding dirt, grit, dust ¢ Retaining lubricants 


@ Thermostatic insulation e Isolating vibration Sheet and Roll Felt Manufac- 
tured for Special Purposes 


e Cushioning shock @ Padding, packing, seals 
e Air and liquid filters e Gaskets, channels, etc. 
@ Grinding, polishing, etc. ¢ Weight reduction 


and To Meet All S.A.E. and 
Military Specifications. 





e Instrument mounts 





ee eee, 


4035-4117 Ogden Ave., 
Chicago 23, Iilinois 


Branch Offices in Principal Cities 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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and harmonic distortion are independ- 


ent of the power factor between 0.5 

lagging and 0.5 leading. Voltage js 

regulated to better than + '% per 

” cent, frequency to better than + 0.04 
which per cent, and total harmonic distor- 


tion is less than + 1 per cent. Mount- 


4“ b ¢ hi ~ re 5 ed on a standard 19-in. rack, the unit 
is est or t is jo e measures 16-in. high and weighs 63 
lb. Avion Instrument Corp., Div. of 
American Car and Foundry Co., 299- 
24 State Highway No. 17, Paramus, 

| NJ. 
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PHASE METER 


| Phase Meter, designated Phazor Mod 
el 200A permits accurate phase shift 
| measurements even though the input 
signal is complicated by noise and 
harmonic voltages. The device is use- 
ful in the measurement of phase shift 
in transformers, amplifiers, filters, and 
phase displacement networks. It can 
also be employed to measure either in- 
phase or quadrature voltage compo- 
nents. Under certain conditions phase 








whatever type and size you select 
shifts of approximately 0.01 deg can 


be measured. Self-calibrating action is 
said to assure accuracy of meter, 
which measures from 0 to 360 deg. 
Included among its other features are 


broad frequency range; high input im- 






& a pedance; wide input voltage range; 

and electronic limiting to prevent in- 

Wh a es f & strument overload. Power input is 
105-125 volts, 60 cps, 25 watts. Di- 

mensions are: height, 9 in.; width, 15 

OVER 10,000 standard sizes, types, head styles in.; depth 8 in. Industrial Test Equip- 
ment Co., 55 East 11 St., New York. 
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and finishes are offered in Pheoll’s complete line 


of screws, bolts and nuts. You can benefit through 


simplified ordering and stocking . . . centralized | RESONANCE AND 
FREQUENCY INDICATOR 


The Model 60 Resonance Indicator 
makes possible economical measure- 
| ment of parallel resonance of circuits 
and frequencies of oscillators from 10 
to 1000 mc with accuracies of +% 
per cent. The unit is equipped with a 


PHEOLL MANUFACTURING CO. small probe for access into restricted 


5700 ROOSEVELT ROAD, CHICAGO 50, ILLINOIS 


purchasing. Call Pheoll on your next order. 





PHEOLL 


places and exhibits low radiation in 
\ comparison to conventional grid dip 
\ yy cai es ee . “ ee @ 
SCREWS Z BOLTS e SPECIAL COLD HEADED PRODUCTS meters. The indicator requires as ac 
| cessories a signal generator covering 
the desired frequency range and a 
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DELCO 
MOTORS 


the best running mate 






your product can have 


There are millions of Delco motors 
—fractionals and integrals—now 
serving reliably to operate appli- 
ances, tools, machinery and equip- 
ment of every sort. 


Such universal approval suggests 
that a Delco motor gives a good 
account of itself, performance- 
wise. Such universal approval sug- 
gests, too, that a Delco motor 
would make the best running 
mate for your product! 


DELCO PRODUCTS 


DIVISION OF 
GENERAL MOTORS CORPORATION 
DAYTON 1, OHIO 


SALES OFFICES: 

Atlanta @ Chicago ¢ Cincinnati 
Cleveland ¢ Dallas ¢ Detroit ¢ Hartford 
Philadelphia @ St. Louis @ San Francisco 



























| SUB-MINIATURE INDICATOR ASSEMBLIES 


A great aid to your miniaturization program 







MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 


rary tl or semi-blackout “ ACTUAL 
sue ° AIPA 2 

NON-DIMMING dimmer types MECHANICAL 
No. 8-1930-621 DIMMER 
No. 11-1930-621 


THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 





PLASTIC PLATE (EDGE) LIGHT ASSEMBLIES 
AIR FORCE and BUREAU of AERONAUTICS 


MIL-L-7806 DRAWING MS-25010 


DIALCO No. TT-51 (Red filter-black top) 
... or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE \ | l/ 
with other filter colors \\\ / 
and with light-emitting 

top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 
ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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sensitive d-c microammeter or a-c 
voltmeter. Since they are commonly 
available in electrical measurements 
laboratories, the use of these acces 
sories avoids the cost of grid-dip 
meters or other apparatus and pro 
vides high accuracy. The indicator is 
described as maintenance-free, since 
it has no moving parts or vacuum 
tubes. 

For measuring the resonant fre 
quency of passive, unenergized cir- 
cuits, the probe is held near the cir. 
cuit under test. The signal generator’s 
output level is adjusted to give about 
half-scale deflection on the meter. The 
frequency control of the signal gen. 
erator is thin varied until a sharp 
dip in the meter reading is noticed 
The frequency of the signal gen- 
erator is then equal to that of the 





circuit under test. If it is required to 
measure the frequency of an oscillator, 
the signal generator is adjusted to 
give about a % scale total deflection. 
The frequency control of the signal 
generator is varied until a sharp dip 
in the meter reading is noticed. The 
frequency of the signal generator is 
then equal to that of the oscillator 

The Model 60 is enclosed in a can 
of 1% in. dia and 2% in. long. Co- 
axial and shielded leads are attached 
to one end for connection to the signal 
generator and meter. Four _ inter. 
changeable probes, one for each fre 
quency range, can be inserted into a 
connector at the other end of the can 
Dynamic Electronics, Inc., 73-39 
Woodhaven Blvd., Glendale, L. 1. 
N. Y. 
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EXPLOSION TEST CHAMBER 


Addition to a line of environmental 
test equipment is an explosion cham- 
ber. Chamber may be used: to deter 
mine the effect of explosions on mate- 
rials, components, subassemblies or 
completed units; or to determine 
whether equipment will cause explo- 
sions when operated in an explosive 
atmosphere. Consisting of a cylindrical 
shell, equipment to cause an explo- 
sion, and control instruments, the 
chamber can be furnished in a variety 
of sizes and with any auxiliary equip- 
ment desired. Standard size is 4 ft in 
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WESTERN 


Strong, lightw 
REDUCE COSTS 


CT Aa) 
a NA 
Dee Cactlugs 


Bil a 


‘ihe PARKER DIE CASTINGS 





ELECTRIC EQUIPMENT 







on final assembly 


= you are, on business or pleasure, your home base 
is only as distant as the nearest telephone. In business, private 
branch switchboards like the one shown above speed your voice 
to a waiting ear. To produce complex telephone equipment for 
the Bell System the Western Electric Co. uses literally thousands 
of parts. Among the many specialists supplying components is 
Parker White Metal Company. Parker Die Castings are used in 
the assembly as illustrated above. Parker Die Castings require 
no machining or finishing operations, thus reducing costs. They 
are produced to rigid specifications, of exactly the right alloy... 
strong and lightweight. Parker Die Castings are in use in nearly 
every industry and our experience is yours for the asking. Consult 
with Parker on your next die casting requirements. 


Parker White-Metal Company © 2153 McKinley Ave., Erie, Pa. 


PARK ER ya a ZINC 





JANUARY 
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P&S Super A.C. Switches are listed as 
approved by Underwriter’s Labora- 
tories, Inc. for use up to their full rated 
capacity for — 


1. Fluorescent Lamp Loads. Up to 
full rated capacity at voltages from 
120 to 277. Only half as many P&S 
Super Switches needed as compared 
with ordinary type that may be used 
only up to 2 rated capacity. 


a Inductive Loads. P&S Super A.C. 
Switches can be used up to 277 Volts 
at full rated capacity. 


3. Incandescent Lamp Loads. P&S 
Super A.C. Switches can be used up to 
full rated capacity. 


4. Motor Loads —P&S Super A.C. 
Switches can be used up to 277 Volts 
at 80% of current rating of switch. 


AND WHAT’S MORE 


P&S Super A.C. Switches are designed 
and manufactured to give you many 
times the performance of ordinary snap 
type switches. 


Write now for complete informa- 
tion on this Revolutionary New 
Switch. 


Department EM 


PASS & SEYMOUR, 


i Lee 






P&5§ 
SUPER A.C. SWITCHES 


15 & 20 AMPERE TYPES 


SINGLE POLE, DOUBLE POLE, 
THREE WAY 


STURDY 
BROWN OR IVORY HANDLES 


TOTALLY ‘ENCLOSED 


LARGE 
HEAD BINDING SCREWS 


MAY BE MOUNTED 
IN ANY POSITION 


BACK OR SIDE WIRING 


@ ‘ 


7YRACUSE 9, N.Y. 


OFFICES: 71 Murray Street, New York 7, N.Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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diam x 5 ft. Chamber is equipped with 
a vacuum pump which will simulate 
altitudes to 80,000 ft. Additional 
equipment supplied with the chamber 
includes two 100 point terminal pads 
good for 25 amp at 230 volts, and two 
hand turning shafts. Explosions are 
caused by igniting an explosive mix- 
ture of butane and air by means of a 
spark plug. Remotely controlled valves 
admit bottled butane into the cham- 
ber. A blower circulates the gas within 
the chamber. Control instruments 
automatically close the valves when an 
explosive mixture exists. Then, the 
spark plug can be ignited to cause the 
explosion, or equipment on test can be 
operated to see if it will set off an 
explosion. All operating and control 
equipment is so designed that it will 
not be damaged by the explosion. Two 
pressure relief valves, located on top 
of the chamber, open to allow ex- 





panded gases to escape harmlessly 
when the gas is set off. They close 
automatically as the momentary high 
pressures decrease. Tension springs 
hold the valves normally closed; they 
can be adjusted so the valves will open 
at any desired pressure. Relief valves 
are gasketed to insure positive seal. 
After the relief valves close, the cham- 
ber remains sealed. This permits labo- 
ratory personnel to record pressures 
and temperatures momentarily follow- 
ing the explosion. Internal pressures 
and temperatures are relieved by 
opening a scavaging valve which per 
mits burnt fumes to escape. Door of 
the chamber is gasketed to seal it for 
vacuum runs. It opens to expose the 
full working space of the chamber. 
A 12-sq-in. window is provided for 
test observations. Tenny Engineering, 
Inc., 26 Avenue B, Newark 5, N. J. 
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AUDIO OSCILLATOR 


Extended range oscillator, Model 411, 
is designed to make measurements re- 
quiring a sine-wave signal over the 
range from 20 cycles to 1 me. A resist- 
ance-capacity tuned oscillator and a 
cathode follower in the output system 
are employed to provide uniform re- 
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TORQUE IN INCH OUNCES 


a ae 
- ine = ve «618 * HORSEPOWER 





69.7 746 93.3 124 149 166.8 WATTS OUTPUT 


This HOWARD H.P. Formula Chart will save you hours 
of figuring if you use fractional H.P. motors 


The chart reproduced in miniature above is now available Universal and Direct Current — 1/1000 to 1/2 h.p. 
in 17” x 22” size, conveniently folded to fit any 3-ring Shaded Pole — 1/2000 to 1/8 h.p. 

binder. It tells at a glance what horsepower rating is Induction Motors — 1/1400 to 1/4 h.p. 

required at a specific R.P.M. to produce the necessary Dynomotors — Blowers ~ Gearmeters 


torque for your particular application. 


Any engineer or purchasing agent concerned with the 
selection of fractional h.p. motors will find the HOWARD 
H.P. Formula Chart extremely useful. It’s yours “free 
for the asking” — just fill out the coupon. 


HOWARD 


Dept. EM-1, HOWARD INDUSTRIES, INC., RACINE, WIS. 
Also available is complete information on HOWARD Please send me at no cost the HOWARD H.P. FOR- 
fractional h.p. motors. It will pay you to send HOWARD MULA CHART. 

your specifications today — and don’t forget to request 
your free H.P. Formula Chart. Can 


COMPANY NAME... ccccccccsccccs teerececees 


HOWARD INDUSTRIES, INC. RACINE, WISCONSIN 


Divisions FE Etectric motor corp. C&> CYCLOHM MOTOR CORP. 
(REF) RACINE ELECTRIC PRODUCTS 


ADDRESS 
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Open Type 5 VA 110-24 Volt 




















Transformer 


Type $1 150 VA 230/460-115 
Volt Transformer with Circuit 
Breaker 


You can now buy small specialty transformers for industrial 
control built to the same high standards that have chacter- 
ized larger | HEM=B37Y.| transformers for many years. 
They are... 


* Designed for | HEMEBITY,| service. 


* Vacuum pressure impregnated with moisture and corro- 


sion resistant varnish for | HeENVI=BA07Y,' use. 


* Completely tested for | HEAH#B34%Y,| applications. 


Sizes 5 VA and larger are available 
Write for complete details 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN >» 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Frequency accuracy is main 
tained by the use of deposited carbon 
resistors in the frequency determining 
network. Low level measurements are 
facilitated by a panel switch which 
reduces output voltage, distortion and 
hum out-put. Other features are good 
case ventilation and an easy-to-read 
dial. The Clough-Brengle Co., Dept 
EM, 6014 Broadway, Chicago 40. 
ircle No. 54, & f 
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Facility, page 


PORTABLE DISTORTION 
METER 


Small enough to be held in one hand. 
portable distortion meter, Model 


DM-1, measures at a single frequency 
It differs from most distortion measur 
ing equipment in that the filter sup 
a band of frequencies, making 
to balance 


presses 


it unnecessary for a null. 





Readings may be taken rapidly and 
are completely independent of flutte: 
produced by the recording medium 
Originally designed for checking dis 
and level on tape re 
corders, additional applications may 
include substitution for laboratory 
equipment wherever a_ singie fre- 
quency measurement is adequate. 
Unit meets all requirements of 


tortion noise 
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23 UNBRAKO Socket Head Cap Screws are used to assemble this lightweight, high efficiency 
electric hoist. They were selected for their uniform accuracy and high tensile strength. 


Save time and money by using UNBRAKO 
Standards...stocked by your distributor 


You’ll have less money tied up in inventory, you'll need less space for storage, 
you'll get personalized service and faster deliveries. And you’ll be buying the 
finest socket screw products that modern machines, complete facilities and 
quality control can produce. Write for UNBRAKO Standards, a complete 
listing of socket screw products made by the world’s largest producer. 
STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


The knurling on the head 
of UNnsRAKO Socket Head 
Cap Screws permits faster 
assembly, because of the 
positive slip-proof grip. 


The uniform depth and size 
of the hex socket assure 
strength and maximum 
torque in wrenching—ex- 
tremely important in the 
cap screws used to fasten 
assemblies like this. 


UNBRAKOs—made of heat 
treated alloy steel—have 
fully formed threads, Class 
3 fit; controlled fillet and 
continuous grain flow for 
strength. In standard sizes 
from #4 to 1"’, 








MALAALULLARRLLLLS 








UNBRAKO socker screw bivision $ © 
er : 

JENKINTOWN PENNSYLVANIA Waenen a & ae 
JANUARY 1954 
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THERMAL & CONTROLS 
a tape 





Small coils for transformers, ballasts, solenoids, can be individually 
protected against operation under excessive heating by inserting a 
Mighty Mite Thermal Control at the point of greatest heat origin. Pre- 
set and accurately calibrated, a Mighty Mite Thermal Control will auto- 
matically disconnect the circuit at a safe temperature limit. Prevents 
insulation charring, burning and resulting short circuited coils. Simple, 
sturdy construction. Easy to install. Light weight. Write for samples. 


Available in a variety of lead and terminal connections. 





Gare, MECHANICAL INDUSTRIES 


a ne ee PRODUCTION COMPANY 


217 ASH STREET © AKRON 2, OHIO 


Tra esr Les 
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NARTB tape noise level measurement. 
D & R, Ltd., 402 E. Gutierrez St., 
Santa Barbara, Calif. 


Circle No. 55, Reader Inquiry Facility, page 235 


DYNAMOMETER 


Dynamometer is designed for measur- 
ing spring tension, starting torque and 
the force required to actuate delicate 
mechanisms. Applications include 
checking pressure required to over- 
come spring tension and other kinds 
of resistance in such precision me- 
chanisms as electric contacts, relays, 
business machines, time switches and 
other units. Instrument is available in 
two models, small and large, each 
can be obtained in several ranges in 
grams of pressure, acting in both di- 





rections. Small models have the fol- 
lowing ranges: 5-15, 5-30, 10-50, 
20-100, 25-150 gm; the large models 
have ranges of 25-250, 50-100, 100- 
1000 gm. To eliminate the necessity 
of observing and watching the gradua- 
tion, a special friction leader hand, 
moved by the indicator hand, will 
stop and remain set at the highest 
point of pressure exerted by the test. 
The hand is turned back by the 
knurled knob. George Scherr Co., 
200 Lafayette St., New York 12. 

Circle No. 56, Reader Inquiry Facility, page 235 


Reader Inquiry Facility 


Postcard return cards are pro- 
vided on page 235 as a conven- 
ience to the reader in obtaining— 
New Components and Materials 

Additional data from the sup- 

plier on any items reviewed in 

thi sissue. 


Literature for the Asking 
A copy of any manufacturer’s 
publication reviewed in_ this 
issue. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 
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NP +LE+S$0+TE= 
@ new concept in the production of 
precision alloy strip 


The Wilbur B. Driver Co. supplies resistance alloys, Rodar 
Nickel, Beraloy and custom alloys to exacting specifica- 
tions for electrical, electronic and instrument applications. 
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SWITCHES 


for every use 





The basic 


switch for control of electric cir- 


Precision snap-acting 
cuits; solder-lug terminals. UL listed 
at 15 amp. 125 volts a-c. 


TYPE MXM-1 


Safety interlock 
switch with auto- 





matic ‘cheater re- 
lease”’. 





TYPE MXT-1-Z-131 


e 


Has_hinged-leaf 
actuator with ad- 
justable operating 
point. 












TYPE MX-5 


Basic switch with 
integral screw ter- 
minals. 


KMXB-2EF 


In metal case, 
with plunger seal- 
ed against dust 
and moisture. 


KMXR-2EB 


In metal case, 
with roller-style 
over-travel plung- 
er. 








TYPE MXR-1 


With _ roller-style 
over-travel plung- 
er. 


For detailed charac- 
teristics of these and 
many more Unimax 
precision switches, 
write for your free 
copy of our latest cat- 
alog. 


RAL, 


CORPORATION 





THE WL. MAXSON 


460 WEST 34th ST., NEW YORK 1,N. Y. 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 235. 


UNIVERSAL MOTOR PARTS—Text 
and illustrations contained in a 6-page 
brochure describe facilities for the de- 
sign and production of universal mo- 
tor parts. Emphasis is upon manu 
facturer’s ability to draw on expe- 
rience to analyze problems, develop- 
ment, design and testing of motor 
parts. Covered are sizes and features 
of motor parts, as well as other data. 
Additional specifications are provided 
in tabular form. Motor Div., Portable 
Electric Tools. Inc. 

e No. 57, Reac y ility, page 23 


R-F NOISE SUPPRESSION FIL- 
TERS — Complete with graphs and 
other illustrations, four-page brochure 
describes a line of r-f noise suppres- 
sion filters. Featured are pi-tvpe con- 
struction and a metallized-paper di- 
electric. Additional data, including 
operating temperatures, are presented. 
Hermetically sealed units are avail- 
able. Special mounting means can be 
specified. Filters are said to meet 
military requirements. Aerovox Corp. 

No. 58, Ré« r iry Facility, page 23 


MOTOR BEARINGS-—In a small but 
comprehensive catalog, containing 66- 
pages, detailed information is pre- 
sented on a line of cast bronze stand- 
ard stock bearings being manufactured 
in over 800 sizes. In addition illus- 
trations, tables, and text present data 
on precision bronze bars, electric mo- 
tor bearings, and graphited bearings. 
Also covered are the availability of 
a machining service, special bearings, 
and much useful reference material. 
An index is also included. The Bunting 
Brass & Bronze Co. 

No. 59, R« Fa y, page 23 


SILICONE RUBBER STOCKS—Pre- 
liminary data sheets provide informa- 
tion on properties and applications 
of Silastic 50 and 80. Although each 
stock can be used alone to fabricate 
finished parts, both of them are so 
compounded that they may be blend- 
ed to vield stocks having any desired 
Shore hardness between 50 and 80. 
White and semi-translucent, the sili- 
cone rubber stocks can be colored 
to practically any intensity by the 
use of special coloring pigments. Dow 
Corning Corp. 

No. 60, Reader juir 


f it r > 
y Frocilty, page £55 


SERVO SYSTEM SUBASSEMBLIES 

Text and tables provide data on 
special order control motors and mo 
tor-driven induction generators, as 
well as specifications on housings. 
laminations, bearings, and other infor 
mation. Stressed is availability of gear 
trains of any ratio and of insulation 
tests motors must undergo. Covered 
are size 11 synchros, their characte: 


istics, and modifications available 
Transicoil Corp. 
No. 61, Reader Inquiry Facility, page 235 


SNAP-ACTION SWITCHES — Reli 
ability and low cost are stressed in « 
two-page brochure describing UL 
approved snap-action switches de 
signed for appliance and automatic 
machinery applications. Covered are 
life expectancy, engineering informa 
tion, and dimensions. Iustrations 
show standard and special models 


Briefly mentioned are facilities for 
producing special design. Cherry 
Electrical Products Corp. 

No. 62, Reader quiry Facility, page 


SMALL-LOT METAL STAMPINGS 
—Complete with illustrations, 24-page 
bulletin comprehensively — discusses 
manufacturer's process for the fabri 
cation of die-cut stampings in small 
lots. Company has designed and built 
various machine tools and equipment 
adapted to the production of stamp 
ings in small quantities. Sizes range 
from small stampings up to an overall 
size of 22 in. x 22 in. Various gages 
and materials can be blanked, pierced 
and formed under this process. Sug 
gested basic designs, applications, and 
available materials are covered. Cap 
sule case histories and savings possible 
are also included. Dayton Rogers 
Manufacturing Co. 

No. 63, Reader y Facility, page 235 


GEAR RACK AND PINION Text 
and illustrations are used to discuss 
facilities for producing special-order 
rack and pinions. Emphasis is placed 
on the ability to carry out preliminary 
and finishing operations, including 
initial shaping, precision grinding and 
heat treating. Stressed is ability to 
produce special shapes and sizes. Wor 
cester Gear Works. Inc. 
ircle No. 64, Reader quiry Facility, page 23 
SPEED REDUCERS — In a 15-page 
booklet a complete line of speed re 
ducers are described. Features, stand- 
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Taken at one two-thousandths of a second, unretouched 
photo reproduced above shows a JOY 372M electrical 
connector absorbing the full impact of a heavily swung 
10 1b. sledge hammer. Punished by twenty-four (24) 
similar blows while being so photographed the con- 
nector was then thoroughly tested for defects with 
results as reported at right. 


When the problem is selecting electrical connectors 
for industrial applications and units in use haven't 
quite measured up to So it’s time to switch 
to JOY. Factory molded into one-piece Neoprene in- 
sulated units, JOY connectors can’t crack or be smashed 
out-of-shape when dropped — won’t become mushy 
when smeared with grease or oil — and are absolutely 
moisture-tight. Cork-like action of their Water-Seal 
also prevents metallic dust from accumulating around 
contacts when they’re connected. Why accept less when 
the best actually costs less in the long run? 


Ask for your free copy of this at- 
tractive two-color sixteen page Bulle- 
tin. Numbered MC108 it illustrates 
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ELECTRICAL and describes many of the popular 
CONNECTORS electrical plugs and receptacles JOY 


makes for Industry. 


JANUARY 1954 


et OY pugs 
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Distortion-Proof — 
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COMMENTS: 


connector, 


TEST DATA: 
VISUAL 


Ntinuous ° 

minutes, ° 

not break down Insulation between contact d 
. s did 


+ 










PROCEDURE. 
A 372M Plug was 
Placed on an anvil g 
sledge hammer. 
°PProximately 40 






























JOY 372m 
: l : 
escribed aaa nd relatively undamaged by 


vid still render m 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 
ONTARIO 


IN CANADA JOY MANUFACTURING COMPANY (CANADA) LTD. GALT 


















221 





















Above is an automatic fraction col- 
lector for counting and placing an 
exact number of drops in each of 
the glass vials. The heart of the 
control unit, shown at the left, is 
an Eagle Mi croflex Counter, which 
insures accuracy and dependability. 





If your problem is counting liquids 
in any quantities from drops to bar- 
rels, the Eagle Microflex Counter 
will eliminate guesswork, speed up 
operation, and make many pro- 
cesses completely automatic. The 
Microflex Counter closes or opens 
a circuit after a pre-set number of 
impulses, adjustable from one to 
four-hundred. 


a 
A WIDE VARIETY OF EAGLE SIGNAL 
W ° 17 











TIMERS AND COUNTERS 
FOR YOUR SELECTION 






EAGLE SIGNAL CORPORATION - 


MOLIN 


222 





ard ratios available for all types of 
speed reducers, and special units de- 
veloped for right-angle drives, and 
in-line drives are discussed. Also cov- 
ered are complete facilities for the 
design and manufacture of speed re- 
ducers for special applications. West- 
inghouse Electric Corp. 

Circle No. 65, Reader Inquiry Facility, f 


THERMOSTATS—Punched for inser- 
tion in standard three-ring binders, 
two-page bulletin discusses manufac- 
turer's line of Type M bimetal disk 
thermostats for a variety of uses. 
Hermetically sealed and open types 
are covered. Ratings, typical perform- 
ance curve, dimensions, and available 
terminal arrangements are described 
in text and illustiations. Principals of 
operation and other data are provided. 
Stevens Manufacturing Co., Inc. 

Circle No. 66, Reader Inquiry Facility page 235 
TIME DELAY RELAYS — Line of 
solenoid-actuated, pneumatically-con- 
trolled time delay relays is described 
in a four-page illustrated catalog, 
Bulletin SR-3. Two basic types of 
Agastat relays are described: one with 
the time delay beginning when the 
coil is energized; and one with the 
time delay beginning when the coil 
is de-energized. Covered are varia- 
tions of these types, including totally- 
enclosed units, voltages ranges and 
mounting dimensions. Typical appli- 
cations are listed. A’G’A Div., Elastic 
Stop Nut Corporation of America. 

Circle No. 67, Reader Inquiry Facility, page 235 


RUBBER PRODUCTS — Four-page 
brochure in file-folder form, outlines 
facilities for producing rubber prod- 
ucts from various compounds. Stressed 
is fact that manufacturer is a major 
producer of O-rings for hydraulic and 
pneumatic applications made to MIL 
and commercial specifications. Dis- 
cussed are compound development, 
as well as manufacture of molded, 
lathe-cut, die-cut and bonded-to-metal 
products from natural, synthetic, and 
silicone rubber compounds. Goshen 
Rubber Co. 

Circle No. 68, Reader Inquiry Facility, page 235 


TIME SWITCHES—Complete line of 
manufacturers time switches, process 
timers, and time meters are described 
in an illustrated 24-page bulletin. 
Information covers selection and ap- 
plication data, as well as descriptions 
of the various types and models avail- 
able. Features, specifications, and 
other pertinent material are presented. 
General Electric Co. 

Circle No. 69, Reader Inquiry Facility, page 235 


A-C MOTOR FRAME CHART - 
Wall-chart which shows the compati- 
son between old and new NEMA 
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“Locking, rasien 


| 
ELASTIC STOP NUIS 





...the slotted tubular steel pin 
with chamfered ends 


: 

) 

| 

| 

| 

) 

| 

| 

. 
...with the famous red elastic collar | 
of nylon or fiber ) 

For heavy duty applications where ) Vibration-proof spring pins replacing 
precise adjustments must be main- ! rivets, set screws, straight, serrated 

tained against severe vibration | or cotter pins, dowels 


| 
| 


| 
ELASTIC STOP NUT CORPORATION 





ete cere ot pate ei Se et acc eee acl Sia “San amp ss “cess emcee tne ein) Gel cad ae 4 
| 
Elastic Stop Nut Corporation of America | 
Dept. R21-122, 2330 Vauxhall Rd., Union, N. J. 
Please send me the following free fastening information: 7 
(] Elastic Stop Nut Bulletin (0 Here is a drawing of our | 
C Rollpin Bulletin product. What fastener would | 
= you suggest? 
__] AN-ESNA Conversion Chart | 
Nem ita Title _ wasnsiaaainiaimapaiaiamai 7 
Firm — — 
Street ialeaktedoaiions a | 
| 
City sialbeaaininieecaea Z Stat paquiaabiannmstaranail | 
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H-TYPE. Stee! base cover is 
deep-seal soldered into case. 
Terminals hermetically sealed. 
Stud-mounted unit. Meets all 


MIL-T-27 specs. 
















































































FOR EVERY APPLICATION. CHICAGO ‘“‘Sealed- 
in-Steel’’ Transformers are available in 
3 mountings for every modern circuit 
application: Power, Bias, Filament, 
Filter Reactor, Audio, MIL-T-27, Step- 
down. Optimum toughness with a wide 
extra margin of dependability makes 
CHICAGO transformers the logical choice 
for industrial and military research and 
instrumentation, for prototype produc- 
tion, amateur and commercial broad- 
casting, communications, high fidelity 
and public address applications. Ask for 
CHICAGO Transformers—the world’s 
toughest—at your electronic parts 
distributor. 
















































































FREE CHICAGO CATALOG 


You'll want the full details on 
CHICAGO'S complete ‘“‘Sealed-in- 
Steel" transformer line. There is a 
unit available for every modern 
circuit requirement. Write for your 
Free copy of Catalog CT-153, 

or get it from your electronic 
parts distributor. 

























































































3501 ADDISON STREET * CHICAGO 18, ILLINOIS 














mounted unit. 


fitted with phenolic terminal 


thdy AL S-TYPE. Steel base cover 


board. Convenient numbered 


ee solder lug terminals. Flange- 
hue-To- S 





C-TYPE. With 10” color- 
coded stripped and tinned 
leads brought out through 
fibre board base cover. 
Flange-mounted unit. 


Export Sales Div.: 


PURSUE U NU ae sss ica 


Chicago, Ill., US.A 


CABLE ADDRESS: 
HARSHEEL 








ELECTRICAL 


standard frame dimensions for a-c mo 
tors from 1 to 30 hp. Data for poly 
phase squirrel-cage, polyphase wound 
rotor, and single-phase, foot-mounted 
motors are presented as well as sep 
arate dimensions for flange-mounted 
motors. Dimensions for drip-proof and 
totally enclosed, fan-cooled motors are 
also. given. Westinghouse Electric 
Corp. 

No. 70, é nquiry Facility, pace 





TOGGLE SWITCHES — In prelimi 
nary data sheets No. P72, P81, P82 
and P83, text and illustrations de 
scribe new toggle switch designs. Data 
are presented on construction features 
electrical ratings, and military speci 
fications satisfied. Advantages and 
additional characteristics of the vari 
ous services are covered. Included are 
two-pole switches, four-pole double 
throw types, three-pole double-throw 
models and two-pole panel-mountings 
versions. Micro, a Div. of Minneapolis 
Honeywell Regulator Co. 


-ircle No. 71, f ] Facility pace 


FLUID POWER EQUIPMENT—Bul 
letin 10051-C, containing 12-pages 
illustrates and describes a complete 
line of fluid power pumps, motors 
transmissions, cylinders and_ valves 
Features are an expanded line of vari 
able and constant delivery pumps fo: 
operation at high speeds and a new 
line of small (1-hp) variable delivery 
pumps. Data are also presented on a 
new line of constant delivery duplex 
pumps for pressures up to 5000 psi 
Additional information is provided on 
controls, valves and auxiliary equip 
ment. The Oilgear Co 
No. 72, F nquiry Facility paae 


D-C SOLENOIDS-—Single-coil, dou 
ble-coil and switch-types of d-c sole 
noids are listed in the third edition 
of Bulletin DCS4-1953. Listed are 28 
different basic coils with varying char 
acteristics that can be combined into 
over 100 different assemblies. Appli 
cations, construction details, mounting 
means, and other pertinent informa 
tion are covered. Added information 
is provided on specifications, ratings. 
special-order facilities and the avail 
ability of potted types. Cannon Elec 
tric Co. 
No. 73, f nquiry Facility, pads 


SWITCHES AND CONTROLS-I! 
lustrated 34-page catalog describes a 
wide variety of: basic switches, actu- 
ators for basic switches; industrial 
switches; and aircraft switches. Defi- 
nitions of technical terms are present 
ed and design features of the line are 
stressed. Complete data on hermeti 
cally sealed limit switches, immersion- 
proof basic switches, and many other 
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Here is another Mallory “first”! A standard Write today for the leaflet listing dimensions, 
stock program on fine-silver headed rivet con- 
tacts makes possible immediate shipment of ; 
most requirements. stock Mallory Contacts. It has been designed 









prices and part numbers of the 70 standard 


_ . ld , for quick checking against your present 
Engineering analysis of thousands of customer eee A I 


prints resulted in the selection of 70 flat and requirements and also for reference in your new 
radius faced fine-silver headed rivet contacts to 
be carried in stock. These designs are suited to 
thousands of varying applications. The advan- 2 -—-—————————————-—-—----- 
tages to our customers are obvious... 


design work. 





@ Prompt shipment, normally within If the special nature of your design 


24. hours. requires special contacts, call on the 


oa , , . . specialized experience of Mallory engi- 
@ Saving in time and cost of special er oS ae 


designs and tooling. 
: ; a ; range of materials are available to 
@ Immediate availability of samples, 


. produce contacts or contact assemblies 
where required. 


to meet your requirements. 
@ Ready availability of small quantities 


for pilot runs and job orders. 


| 
| 
| 
| 
| 
| 
| neers. Modern facilities and a complete 
| 
| 
| 
| 
| 














Expect more... Get more from MALLORY 


P. R. MALLORY & CO., 








Serving Industry with These Products: 


Electromechanical—Resistors « Switches ¢ Television Tuners ¢ Vibrators 





Electrochemical—Capacitors e¢ Rectifiers ¢ Mercury Batteries 


Metallurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 








Inc., INDIANAPOLIS 6, INDIANA 
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effective 


winding 





In your design, plan to use the correct type of winding for your ° 
specific requirement. Our engineers co-operate in prototype 

designing . . . can advise on proper coil application from low- 

cost bobbin to highest quality interwoven type. Coto-Coil Com- 

pany, 63 Pavilion Avenue, Providence 5, R. |. New York Office 

10 E. 43rd Street, New York 17. 


<ClSy 


Coto <>’ Coils 
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the most widely 
used Electronic 
Supply Guide 


free 


send for it 


f) L i I 3 aS erat 


COMPLETE 268-PAGE 


1954 CATALOG 
the World’s Largest Stocks of 


sis aceaaliaame ELECTRONIC SUPPLIES FOR INDUSTRY 
Electronic Simplify the purchasing of all your electronic supplies and 
Equipment equipment. Send your orders to us at ALLIED—the reliable 
for Research, one-supply-source for all your electronic needs. Depend on 
Development, us for quick shipment from the world’s largest stocks of 
Maintenance special-purpose electron tubes, test instruments, audio 
and Production equipment, electronic parts (transformers, capacitors, con- 
Operations trols, etc.) and accessories—everything for industrial and 


communications application. We make immediate shipment 
COMPLETE EXPERT from complete quality lines that are always in stock. Send 
Industrial Service today for your FREE copy of the 1954 ALLIED Catalog—the 

complete up-to-date guide to the world’s largest stocks of 

Electronic Supplies for Industrial and Broadcast use. 


One complete ALLIED RADIO CORP. 


dependable source 
for everything 100 N. Western Ave., Dept. 47-A-4 


in electronics. Chicago 80, Illinois 






types are given. Factors to be con- 
sidered in selecting a switch and man- 
ufacturer’s facilities are covered. Cap- 
sule case histories are also included. 
Electro-Snap Switch and Mfg. Co. 

2 No. 74, Reader juiry Facility, page 235 


GEARMOTORS — Illustrated 15-page 
booklet describes line of Life-Line 
gearmotors. Features of the gear unit 
and the motor are discussed and gear 
ratios for single, double, and triple 
reduction types are given. Other gear- 
motor designs developed for particular 
requirements are described. Westing- 
house Electric Corp. 

Circle No. 75, Reader Ir ry Facility, page 235 


NAME PLATES-— Information is given 
in a 12-page booklet on name plate 
design and selection. Among the other 
topics covered are appropriate shapes 
and sizes, variety of metals available, 
and types of processes and finishes. 
Additional discussions covered _ in- 
clude: methods of reproducing de- 
signs on plates, types of lettering and 
the fastening of name plates. L. F. 
Grammes and Sons, Inc. 

C No. 76, Reader Inquiry Facility, page 235 


SET SCREWS—Catalog sheets briefly 
describes the Setko self-locking offset 
set screw. Design features, materials 
used, and other data are provided. 
Also included are a table and illustra- 
tions of various types. Set Screw & 
Mfg. Co. 


circle No. 77, Reader Inquiry Facility page 235 


HIGH-VOLTAGE MOTOR CON- 
TROL—Operation and applications of 
Limitamp high-voltage motor control 
are described in a 16-page booklet. 
Photographs, charts, and diagrams are 
used to explain the control system, 
its safety features, as well as acces- 
sories and components. Typical di- 
mensions of the full-voltage and re- 
duced-voltage control panels are in- 
cluded. General Electric Co. 
No. 78, Reader Inquiry Facility, page 


ENVIRONMENTAL TEST EQUIP- 
MENT — Illustrated catalog contains 
comprehensive data on an extensive 
line of industrial test chambers. In- 
cluded are vacuum test chambers, 
altitude chambers, and temperature- 
humidity chambers with program con- 
trol for meeting government specifica- 
tions. Typical applications, construc- 
tion details, and specifications for 
these and other units in the line are 
given. Also included are a series of 
useful tables. Tenney Engineering, 
Inc. 

Circle No. 79, Reader Inquiry Facility ige 235 


VARNISHED GLASS CLOTH—One- 
page technical data sheet describes 
A-glass, a new varnished glass cloth 
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Motor-making has been our © 
sold approximately two millio 





xclusive business fo 
n British-built motors in 
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Since 1935 we’ve 
62 countries. Right now 


r 18 years. 


we’re making and selling an even greater volume. 


When a firm like ours decides 


market, it’s a big move. 


Obviously we are trying to meet American industry on its own terms. 


to bring its 


First, we had to be certain that we could offer some- 


full line of motors into the American 


Our 


3 a thing extra, for modern competitive marketing does not respond to reputation, - 
tis quality and character alone. Clearly, we had to be dramatic. And fortunately 
4 we can afford to be. Weare offering the full line of world-famous NEWMAN 
Be motors at savings up to 40°. 
aa We can do this for two reasons : Economics favor us by keeping down our 
ee , cost of manufacture ; the largest motor production in our history has given us 
a a further cost margin. 
fe We are offering with the lowest prices an unconditional guarantee on all types 
‘ and sizes of Newman motors, and any motor will be sent free for examination 
\ and testing. 
? 
; 


motors, of squirrel cage totally enclosed fan cooled design and drip-proof 


‘ wound rotor 
F from stock. 








N 
EWMAN INDUSTRIES (AMERICA) INC 
Bee LOL RYE df ) 
NEW YORK 4, NEW YORK 
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types to 930 horse-powe!, are available 

And a nation-wide sales and service organization has been estab- 
lished. All motors are of unsurpassed quality and conform to N.E.M.A. standards. 
But you can compare these values yourself by writing for more information today. 


for immediate delivery 


{ ’ ? 
President. 


Feeeceu2ece2 
See SS SB eS eee eee eee ee 
see 2 8 @ @ ee = @ 


Newm i 
= — Industries (America) Inc 
: treet, New York 4, New Y x 
ease send me a ca rs 
talog and price li 
list of the full li 
-line of 


EWMAN MOTORS now availal 

N Ww T 7 

ings up to 40° eae int it t 

savin " 40% he United States at 
Attention of 


Company Name 
Address 


City. 


State . 
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.. solved by a A/RK“BLUM 


ventilation system! 


Above—Battery of RCA Seclex ma- 
chines. Heat from glass sealing and 
evacuating operations on electron tubes 
is collected by aluminum hoods and 


duct-work,. 





One of a number of batteries of roof-top 


fans which exhaust vented air from 10 


identical systems. 


KURK“ Lum 


VENTILATION SYSTEMS 


228 







yw 
Heat can be a headache in any plant. 
Here, in a midwestern tube plant of 
RCA Victor Division, Radio Corpora- 
tion of America, glass sealing and 
forming operations require plenty of 
heat of all kinds—induced, radiated 
and reflected. For the comfort and 
safety of workers, this heat must be 
removed but without disturbing the 


play of gas flames on delicate parts. 


KIRK & BLUM engineers achieved a 
fine balance, removing 2,900,000 
BTU hourly and without distorting the 


delicate flames. 


Whatever your ventilation problem... 
heat, dust or fumes... the best, lowest- 
cost solution involves more than a fan, 
motor and some lengths of duct. Put 
it up to experts...The Kirk & Blum 
Mfg. Co., 3122 Forrer Ave., Cin- 
cinnati 9, Ohio. 


which is said to provide a strong, per 
manent support for insulating varnish 
It permits Class A rotating equipment 
and transformers to withstand highe: 
temperatures. Features, applications, 
and physical and electrical properties 
are covered. Electro-Technical Prod 
ucts Div., Sun Chemical Corp. 

ircle No. 80, Reader Inquiry Facility, pag 


WAVEGUIDE DATA — Twenty-page 
booklet containing waveguide engi 
neering data and curves is entitled 
“Microwave Nomograms and Charts.” 
It discusses practical techniques and 
developments in designing and using 
waveguide components, such as flex 
ible and rigid waveguides, directiona! 
couplers, and allied accessories. Air 
tron, Inc. 

Circle Ne. 81, Reader Inquiry Facility, page 23 


INDUSTRIAL TUBE CHART 
Three-color chart makes possible a 
quick selection of manufacturer’s line 
of rectifiers, thyratrons, and ignitrons 
Chart shows the rating in peak inverse 
voltage vs maximum average forward 
current for the tubes in normal opera 
tion. Typical rectifier circuits and 
associated calculation factors are 
shown on the chart’s reverse side 
Amperex Electronic Corp. 

ircle No. 82, Reader iiry Facility, p 
MINIATURE HYDRAULIC 
VALVES—Two-page bulletin provides 
details and specifications covering the 
V10 Series miniature hydraulic valve. 
designed for the automatic control of 
hydraulic systems at pressures up to 
1000 psi. Flow chart, valve types and 
complete specifications for the series 
are given. Skinner Electric Valve Div 
The Skinner Chuck Co. 

Circle No. 83, Reader Inquiry 


eile 
Facility, page 


PLASTICS MOLDING, EXTRU- 
SION —Illustrated brochure describes 
company’s services and facilities for 
precision molding and extrusion of 
Kel-F, Teflon and Nylon. Character 
istics, applications, and tables of prop- 
erties are included. Available stocks 
and product development are dis 
cussed. Flex Corp. 


e No. 84, Re nquiry Facility, page 


AUTOMATION -lllustrated 24-page 
booklet covers a line of automatic 
controls available on manufacturer's 
variable speed drives. Not only are 
the available controls described, but 
also the means of solving problems in 
volving the control of tension, the 
control of acceleration and decelera- 
tion, velocity and peripheral speed, 
synchronization of one or more ma- 
chines, and maintaining uniform tem- 
perature, pressure, liquid level, and 
flow. To comprehensively cover these 
topics, text, illustrations and capsule 


ELECTRICAL MANUFACTURING 


a 


interested in H-E*? e « e e e send for 8 page Bulletin 







EFFICIENCY 


NOTHELFER Transformers are superior be- 
cause they are vacuum-pressure impregnated, 
and all joints over 10 amperes are silver-soldered. 
Bus leads of over 100 amperes are silver-plated, 
conservative copper and steel. 


8-page Bulletin gives Laminations, oriented and most silicon steels 
complete information. are annealed in accurately controlled nitrogen 
Send for itt atmosphere electric furnaces. 


From 10 VA to 300 KVA Dry-Type 


only. Both open and encased. 1,2, and 
3 Phase. 15 to 400 Cycles. 





WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON, NEW JERSEY 





Manufacturers of Electrical Transformers— 





MEMBER Testing Equipment 


MEMBER 
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ATTENTION TIP JACK BUYERS ... | case histories are included. Availabi] 


ity of two variable speed units plus 


x | eight automatic controls are described 
JOHNSON NYLON vay JACKS | Useful engineering data are also pro- 


vided. Reeves Pulley Co. 


OR CO CCL ee eS 


SURFACE FINISHING—Newly de 
veloped Metablast process for con 
trolled surface finishing is described 
in a four-page bulletin. Photographs 
show how a pre-determined, consist- 
ent finish can be applied to metal 
parts through the use of a_ special 
abrasive suspension applied to parts 
by means of air pressure. American 
Metaseal Manufacturing Corp. 

No. 86, R« ( ity, page 23 
PIPE DATA CARD—New data card 
is designed to aid in the selection and 
application of carbon, alloy and stain- 
less steel pipe. Information is given 
on dimensions, weights, specifications, 
grades and analyses of seamless and 
welded carbon, alloy and_ stainless 
steel pipe. Technical card also pre 
| sents data on six pipe size schedules 
and complete reference data on steels 
covered by ASTM and ASME piping 
specifications. The Babcock & Wilcox 
Co. 


Cm uti 









No. 87, Reader Inquiry Facility, 2 
Nominal capacity to Ye" panel, 
2.0 mmf. S VACUUM FORMING-In addition to 
Mating pin, .081 diameter - providing data on  manufacturer’s 
_ Mounting hole required, 17/64" automatic cycle forming machine for 
Heod diameter, %" plastics sheets, four-page illustrated 
eee insulating: hardware required, bulletin also discusses the general 
a / ~ NONE process of vacuum forming, including 
mold materials and design, advan 
j tages of the process, comparison with 
Recessed Head wie” other processes, and applications. 
Vacuum Forming Corp. 
Circle No. 88, Reader Inquiry Facility, page 23 
ae a. Oe ‘an eee POWER TRANSMISSION — Four 


page brochure on transmission equip- 
ment presents data on flexible cou- 
plings, variable speed pulleys and 
transmissions and _ universal joints. 


one Specifications, selection information, 
Made of tough, low-loss nylon, these JOHNSON tip jacks are completely in- and other topics are discussed. Spe- 
sulated and impervious to heat damage up to 105° Centigrade. Injection cial features, tables, and illustrations 
molded, they will not split or chip even under rapid or extreme temperature are included, Lovejoy Flexible Cou 
changes. With a leakage resistance of 2000 megohms, JOHNSON Nylon Tip pling Co. 
Jacks were subjected to 100% relative humidity for seven days, and at the end of Circle No. 89, Reader Inquiry Facility, page 235 
this accelerated humidity test still retained a leakage resistance of more than 
700 megohms. Machined beryllium copper contacts are silver plated and cham- SILICONE PRODUCTS REFER- 
fered for speedy insertion. Extremely low contact resistance; live spring action ENCE GUIDE—Reference guide to 
eliminates fatigue failure — will not take a set. Available in 11 bright colors, Dow Corning silicone products is 


JOHNSON Nylon Tip Jacks are ideally suited to coded application. Recommend - 


) 70 omme thorough and comprehensive. Fifteen 
ed for aircraft and military use, all materials meet JAN and MIL specifications. 


new products ranging from adhesives 
to molding compounds have _ been 
added. Also, the application index has 
been expanded to include three new 
catagories. New applications for sili- 
cone fluid are discussed and the per- 
formance of Silastic as a dielectric is 
also described. Composition, special 
features, and applications of each of 
the products are given. Reference is 


For price quotations and samples of these outstanding 
S Nylon Tip Jacks send your request on company letterhead. 


E.F. JOHNSON COMPANY 





204 SECOND AVENUE SOUTHWEST ° WASECA, MINNESOTA 
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Sawing electrical 
bus bars in 

the Hussey Copper 
plant. 


Since 1848 


HUSSEY 


COPPER & BRASS 


7 CONVENIENT WAREHOUSES 


¢ CHICAGO ©¢ NEW YORK 

© CINCINNATI © PHILADELPHIA 

@ CLEVELAND ® PITTSBURGH 
© ST. LOUIS 
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HUSSEY has been producing copper suited to 

the electrical industry since the earliest days of 
the electrical industry's development. 

Since 1848, countless tons of Hussey Copper 
have found important applications in all types 

of electrical equipment and installations. 

Today, more than ever, Hussey Copper provides 
the uniform quality you need. Make Hussey Copper 
your specification and be sure! 


Cc. G. HUSSEY & CO. 


(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 
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| made in each case to data sheets is 


























| providing additional information me 

Watch Dow Corning Corp. sp 

TENSOLITE rcle No. 90, Reader Inquiry Facility, page 22 tai 

es e & | tri 

f “ For High Dielectric ELECTRONIC LEVEL INDICA. Cir 
or progress in Str n th 5 ecif i TOR-—In a graphic 8-page bulletin 

ELECTRONIC e g 7 P y text and illustrations are used to de TI 

scribe the Telstor electronic level indi olf 

WIRING! cator. The all-purpose level indicator ph 

TENSOLON operates under pressure, vacuum, or | tic 

at elevated temperatures. Specifica Re 

TEFLON-INSULATED » | tions and principles of ante br Jai 

' | given. Instrument features a simplified A] 

@ THIN WALL WHIRE 4 CABLE circuitry and an accuracy to +2 per In 

@ 14 COLORS cent. Applications are mentioned fo 

@ FREE- Fielden Instrument Div., Robertshaw in 

STRIPPING For an extra margin of dependability at maximum Fulton Controls Co. el 

@ EXTRA operating temperatures, specify these rugged Circle No. 91, Reader Inquiry Facility, page 23‘ co 


FLEXIBILITY Teflon insulated hook-up wires. Available in strand- 













| 
| REPRODUCTION MATERIALS - 





to 
ed sizes from 20 to 30 AWG with shields and teflon | 
“ "aan jackets or lacquered braids. Constructed to meet Complete with a variety of illustra - 
@ TEMPERATURE highest government and commercial standards, , | tions, new 26-page edition of “Modem ID 
Tensolon Wires feature the new Tensulated-Teflon ) | Drawing and Document Reproduc ' 
RATING: . covering that eliminates pin holes and other | tion,” is designed to provide basic in- p 
—90° to imperfections. ; : > C 
4+ 250°C _ | formation on manufacturer's reproduc = 
ASSORTED TENSOLON HIGH-TEMP WIRES | | tion materials for use by engineers - 
IN LABORATORY AND TEST QUANTITIES | and others. Several new sections have os 
An economical sample kit for designers, engineers, testing | been added and a material selection ar 
departments and development laboratories. Prices on request. | chart is included. Useful reference of 
| material is also presented. Industrial 
WRITE FOR CATALOG TODAY | Sales Div., Eastman Kodak Co, al 
Circle No. 92, Reader Inquiry Facility, page er 
—_ co a: | TRANSFORMERS FOR TRANSIS. - 
TENSOLITE INSULATED WIRE CO., INC., TARRYTOWN, NEW YORK | TORS—One-page engineering bulletin 
| shows seven basic transformers de- Al 
, — signed for use in transistor circuits se 


Data on each transformer, presented : 
ER by means of a chart, covers frequency | 
response in decibels, match impedance e 
(primary and secondary) and size. Al] , 
weigh 0.005 Ib. Pointed out are the ~ 
; 1 £ 3 ot 
use of nylon coil forms and_high- 


REQUIREMEN TS nickel alloy high-Q cores. Actual a 


transformer size is shown and appli- 





cations are discussed. Gramer Trans ; 
former Corp. 
| former Corp E 
rcle No. 93, Reader Inquiry Facility, page 23 : 
til 
| CERAMIC CAPACITORS—Five new E 
| ly revised catalog sheets describe spe hi 
| cial types of ceramic capacitors now to 
| available. Complete technical speci- af 
fications are given for: ceramic trim m 
| mers, tubular trimmers, feed-through al 
| capacitors, and other types. In each al 
| case bulletin providing additional in of 
An engaging proposition — washers with | formation on a given type is given. le 
quality, sold with service. That's from Joliet Your emergency re- | Military requirements satisfied are r 
5 j a» Ora 4 1 - : Are i . » Oo 
Wrought, dependable supplier for 39 years quirements are our | cover * and niger geen are include - : 
Th icra ata alae Ba aaa aac canal Centralab, Div. of Globe-Union, Inc. 
a , special concern Circle No. 94, R ie Allies aan aie Ci 
forms, 9/32" to 8" O.D., gauges No. 28 to 
3/8". A variety of finishes available to meet A-C DYNAMIC BRAKE MOTOR- C 
your special needs, including: Electro-plating, After All! THERE IS NO SUBSTITUTE | Containing several capsule case _his- S 
Baa a errihe as 
Galvanizing, Parkerizing and Cyanide hardening. FOR QUALITY AND SERVICE tories, four-page pamphlet de scribes 
the advantages and features of the 1 


J o Li ET | Dinabrake, used for the controlled il 
207 CONNELL AVE. stopping of a-c motors. Essentially, Se 
H T the Dinabrake is a conventional] motor 9 

JOLIET, ILLINOIS wROUG with special windings. Mechanically it | @ 
WASHER CO. c 


(Continued on page 239) 
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is interchangeable with conventional : 
feoters, By meane of a cutaway view, You Are Purchasing SKILL 


special features and construction de- 





tails are pointed out. Standard Elec- | wh en yo u call on 
tric Div., Standard Dayton Corp. 
Circle No. 95, Reader Inquiry Facility, page 235 | 
THERMOCOUPLE CALIBRATION | KU aa ® & JACOB 
—Series of tables in a 12-page pam- | 

hlet present thermocouple calibra- ° | e . 

oe data based on the tales of NBS_ | fo r p la Ss t ic M oO ld in g 

Research Paper 2415 and NBS Circu- | 
Jar 508, as adopted by the Scientific 
Apparatus Makers Association and the 
Instrument Society of America. In- | 
formation and illustrations are also 
included describing manufacturer’s 
electronic time-temperature program 
controllers and other units. The Bris- | 
tol Co. 


Circle No. 96, Reader Inquiry Facility, page 235 


INDUSTRIAL CORD SETS — 12- 
page “Design Guide for Custom-Built 
Cord Sets,” describes the standard 
molded parts available, including 
male plugs, female connectors, strain 
reliefs, and junction blocks. Shown 
and illustrated are a few of the types 








of cord sets produced for electrical 
| appliances and equipment. Also in- | 
cluded are selection data and refer- | 
ence material. Whitney Blake Co. 
Circle No. 97, Reader Inquiry Facility, page 235 
AIRCRAFT, ORDNANCE MOTORS 
| —Eight-page illustrated bulletin cov- 
i ers the selection and application of eptttl toy, A view of our extensive 
aircraft and ordnance motors. Data x 
» | are given on intermittent- and con- 2? MOLD-MAKING DEPARTMENT 
Tl tinuous-cycle motors. Also included 
: are estimating dimensions, testing and Like anything else worth while, good molds 
other facilities. Representative special- take time to produce. To the skilled crafts- 
‘ order types are shown and discussed. men in our molding department, precision 
; General Electric Co. ; / : 7 
i- - is all important. The final result is well worth 
Circle No. 98, Reader Inquiry Facility, page 23 ea 
S waiting for. 
: ELECTRONIC CONTROLS — En- : : f . 
: titled “Cutting Production Costs with Experience and skill combine to produce 
: Electronic Controls,” 76-page revised plastic molding of uniform excellence at 
. handbook contains 46 new case his- KUHN & JACOB. Not only are the principals 
- tories explaining how standard pack- | personally familiar with all phases of the 
ot aged electronic controls have solved business, but in the early days of the company 
n many counting, measuring, timing, some actually produced the molds themselves. 
h and cycling problems. Illustrations Because of their intimate knowledge of the 
ch and text point up the design problems processes of production, there is the closest 
in of manufacturers of electronic liquid | co-operation between the drafting room, the 
", level controls, hydraulic cycling of mold-making shop and the molding division. 
re hydraulic presses, electronic control ; : ; 
ee ; This assures complete satisfaction for K. & J. 
d. of textile-cutting and other equip- . all 
Cc. ment. Photoswitch Inc. customers at all times. 
73 Circle No. 99, Reader Inquiry Facility,, page 235 
R- | CENTRALIZED LUBRICATION— KUHN & JACOB MOLDING & TOOL CO. 
ic. Stressing the fact that small, as well 
is ssing the fact that small, as we 
nes as large, machines can have an auto- 1221 SOUTHARD STREET, TRENTON 8, N. J. 
the matic centralized lubrication system, 
illustrated 8-page brochure contains S.C. Uliman, 55 W. 42nd St., New York, N.Y. 
led strated page brochure cc s CONTACT THE ee mane BO Wi. Ged 00. Mew, Vas 
lly, several case histories. Principle of KG) a 
: . >» Wm. T. Wyler, Box 126, Stratford, Conn. 
tor | Operation, advantages, and other data REPRESENTATIVE J Telephone—Bridgeport 7-4293 
vit | are presented. The Farval Corp. ott Wm. A. Chalverus, Corson Road, 
| Circle No. 100, Reader Inquiry Facility, page 235 NEAREST YOU ‘ Princeton, N. J 
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MAGNECRAFT 


Miniature 


Telephone Type 
RELAYS 





Class 11 Short Form 
Available in a wide variety of 


@ Contact combinations 

@ Coil operating voltages or currents— 
DC only 

e Coil resistance from 
14,500 ohms 

e@ Hermetically sealed or dust-tite en- 

closures 


.12 ohms to 






Class 22 Long Form 
Available in a wide variety of 


e@ Contact combinations 

Single or Twin contacts 

e@ Coil operating voltages or currents— 
AC or DC 

e@ Coil resistance from .12 to 20,000 
ohms 

e@ Time delay—slow release to 125 milli- 
seconds—slow operate to 75 milli- 
seconds. 

e@ Fast acting—3 to 5 milliseconds 

e@ Hermetically sealed or dust-tite en- 
closures 


Hermetically Sealed Relays 


Specialists in hermetically sealed relays 
to the highest quality standards—over 
fifty varieties of enclosures available. 


SPECIAL RELAYS to your speci- 


fications—send for FREE Engineering 
Bulletins 


Ata ee 
ELECTRIC COMPANY 


ee we Ae ee ee -d 
CHesapeake 3-5020 





240 





Feature Article Reprints 





SELECTED feature articles from each 
issue of ELECTRICAL MANUFACTURING 
are reprinted in complete form for 
convenient filing and to avoid muti- 
lating copies of the issue. 

New or recent reprints available 
through the Reader Inquiry Facility 
are listed immediately below. Any 
qualified reader may secure single 
copies without charge. Following this 
listing of free reprints are combined 
reprints of several related articles on 
selected subjects; copies are available 
at prices stated, on 
panied by remittance. 


orders accom- 


Titles Available Through 
Reader Inquiry Facility 
Note that each reprint described 
below carries a key number which is 
repeated in the reprint subject list in 
the Reader Inquiry Facility. On one 
of the postpaid return cards, circle 
numbers for the reprints wanted and 
mail. Quantities are limited, and when 
the initial supply for any title is dis- 
tributed the item is withdrawn and 

no more requests can be filled. 


New Titles Now Ready 


These new feature article reprints 
are now available for distribution: 
single copies may be secured without 
charge through the Reader Inquiry 
Facility or by letterhead request. 


Research Progress in  Dielectrics— 
1953, January 1954, 12 pages. 
Seventh annual review of confer- 
ence on electrical insulation; dis- 
cussion of thermal classification a 
major topic; studies of ferroelectrics 
and electrical degradation reported. 


(113) 


Selection of Permanent Magnet Mate- 
rials, January 1954, 8 pages. Mag- 
netic characteristics, application 
and design factors, mechanical 
properties and manufacturing meth- 
ods summarized and tabulated for 
19 types of sintered and 
formed materials. (115) 


cast, 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can 
be supplied. Only those titles listed 
below are still available through the 
Reader Inquiry Facility and quanti- 
ties in some instances are low. 


Direct-Indicating Recording —Instru- 

mens, November, December 1953 
reprint ot 
two-part article covers applications 
functional and 


16 pages. Combined 


and requirements, 


design elements and operating 
principles; for engineering testing 
use, as well as integral components 
of electrically operated products 


(119) 


Magnesium Castings, December 1953, 
S pages. Review of properties of 
alloys suitable for sand castings 
permanent mold and die casting: 

advantages and limitations of pro 

duction methods and typical appli 
a 


cations. 137 


Printed-Circuit Design Sources, De- 
cember 1953, 4 pages. Tabulation 


of commercial and experimental 
design and fabrication — services; 
survey of materials used, end- 


product specialties, and design in- 
tormation. (138) 


Fast-Acting Digital Memory Systems, 
October, November 1953, 20 pages. 
Combined reprint of two-part sur- 
vey and evaluation of available 
memory devices; characteristics and 
operation of all types of moderate 
and high-speed storage systems. 


(116) 


Tape-Controlled Machines, November 
1953, 8 pages. How human skill is 
recorded and repeatedly fed into a 
machine control system to eliminate 
human variables in long or short 


runs. (130) 


Voltage and Vibration Effect on Motor 
Insulation, November 1953, 58 
pages. Report on insulation life 
tests using methods developed at 


NRL to simulate motor winding 
conditions. (131) 
Solid Lubricants, November 1953, 5 


pages. Current theory of solid fric- 
tion is established and six classes 
of lubricants described with typical 
applications; cited references. (140) 


Ceramic-Metals for Component De- 
sign, October 1953, 8 pages. Types 
of ceramic-metal aggregates, prop- 
erties and applications; for highly 
stressed and wear-resistant parts in 


high-temperature service. (120) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 


(Continued on page 244) 
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Here’s what The F. E. Myers & Bros. Co. says: 


““We have found Hoover Motors high in 
acceptance and low in service require- 
ments. The names Myers and Hoover 
make a good team and it is essential to 
us that our water systems use motors of 
the same high quality and standards 
that we build into every Myers product.”’ 


» 


Pump makers—and makers of all industrial 
and domestic equipment—choose Hoover 
motors for many reasons. Cooler running. 
Smoother running. Full-rated horsepower, 


specific torque standards, ample overload 
capacity. Operational advantages by 
the score. They find production ad- 
vantages, too, in compactness, easy 
installation, simple construction, 
certain delivery. And economy, 
in lower original, electrical and 
maintenance costs. 

But there’s another 
prime reason— perhaps 
even more important — 
for specifying Hoover 
for any fractional or in- 
tegral horsepower electric 
plant: Saleability. 

Your customers know the 
Hoover reputation. They know 
Hoover has powered more than 14 of all 
the vacuum cleaners in use all over the 


world today. They know Hoover motors 


give top dependability in machine tools 
as well as in home appliances. 


And your trade knows Hoover service. 


A world-wide service agency network 


follows through on every Hoover-powered 


product. If trouble ever does strike, 
there’s a Hoover service station nearby 
to handle the service call 
in shortest possible time. 

Check with Hoover before you decide 
on any electric motor application. 


PRODUCTION FOR HOME AND DEFENSE 
Week in and week out, Hoover is producing 
a very substantial volume of essential materials 
for the Armed Forces. 
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Send this coupon now for a free copy 
of the current Hoover catalog listing 
dozens of low-cost, in-production 
models in stock or available on short 
notice. Or set up a meeting with Hoover 
engineers, who will work with your engi- 
neers to tailor-make your motor to your 
_ most exacting mechanical and electri- 
\ cal details. No obligation, of course. 


THE HOOVER COMPANY 
ELECTRIC MOTOR DIVISION 





120 BROOK AVENUE, NORTH PLAINFIELD, N. J. 


Please send me further information on Hoover Motors. | am 
particularly interested in motors for 


(indicate type of equipment) 


Name 


Company . 





Address 





CW 8 ere ee Stote. 
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FILL THESE BLANKS aS 
IN YOUR PROCESS CONTROL DESIG 






Elinco designs and manufactures hundreds of variations of sub-fractional 
horsepower motors and generators to solve accurately nearly ANY specific 
problem, virtually ANY specific requirement, called for by your elec - 
trical design. 


All Elinco units feature instrument-type precision ball bearings. Every 
unit is balanced dynamically . . . individually tested under specific load 
conditions. Step-by-step inspection of every component — assures high- 
precision on ALL parts. 


Hundreds of variations on over 650 basic models of sub-fractional horse- 
power motors and generators engineered by ELINCO in the last 25 years 
are at your disposal. We may have already solved your individual prob- 
lem. If not, we will design and manufacture motors and generators in- 


corporating any physical or electrical variation to meet your specific 
requirements. 


Take advantage of Elinco’s experience to solve your special instrument 
problem. See ELINCO for high precision sub-fractional horsepower 
motors and generators, 1/3000 to 1/6 hp, built to your specifications. 


But please outline your problem in fu// detail when requesting quotations 
or literature. We have NO STOCK UNITS, no “mass-produced” units 
available. Every ELINCO unit is a precision instrument, specially de- 
signed and manufactured to meet your highest specific performance 


standards. 
ELINCO MOTORS & GENERATORS 
Ratings: § 1/3000 to 1/6 hp 
Types: § AC e DC e Universal ¢ Servo e Self-Synchronous 
Phases: § One-, two-, and three-phase 
Windings: § Compound e Shunt e Series e Separately Excited 
Split Field e Permanent Magnet e Reluctance 
Hysteresis e Stabilized Hysteresis 
Induction e Drag Cup 
Services: § 1-, 2-, 3-, & 5-speed synchronous 
AC Dynamically Braked e Adjustable Speed 
Governor Controlled e Self-Starting e Reversible 
Frames: 


Available in all regular frame types or 
specially designed according to specifications 
Over A Quarter Century Of Precision Manufacturing 


anal 


ELECTRIC INDICATOR COMPANY, INC. 


105 Camp Avenue ¢ 





Springdale e Conn. 
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histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


New Nonrigid Materials for Insulating 
Systems, September 1953, 16 pages. 
Survey and evaluation of new mate- 
rials and composite structures im- 
portant in the functional design of 
electrical insulating systems. (123) 


Relay Standardization, Septembe: 
1953, 12 pages. Summary report 
of 22 papers presented by makers 
and users in a symposium on stand- 
ardization of relays for military elec- 
tronics. (124) 


Solderless Electronic Assembly with 
Cellular Units, September 1953, 4 
pages. Structural system for printed 
circuit components developed at 
NBS for automatic assembly. (125) 


Aluminum Casting Alloys, August 
1953, 8 pages. Composition, foun- 
dry considerations and_ properties 
of lightweight alloys suitable for 
sand, permanent mold or die cast- 
ings. (129) 


Automatic Assembly of Electronic 
Equipment, July 1953, 12 pages. 
Design of a completely automatic 
production line for a radar chassis, 
using component attachment ma- 
chines, printed circuits and dip 


soldering. (118) 


What Makes Automation Click, July 
1953, 8 pages. Details of electrical 
contro] systems developed by Ford 
engineers to transfer parts between 
automatic-cvcle machine tools. 


(121) 


Logical Spring Tolerances, July 1953, 
4 pages. Nomograph based on ac- 
tual machine capabilities replaces 
rule-of-thumb and traditional block- 
tolerance tables for coil springs. 


(122) 


Power Factor Measurement, July, 
August 1953, 20 pages. Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications 
on non-sinusoidal power sources 
such as electronic rectifiers; a meth- 
od of power factor analysis for non- 
sinusoidal wave form. (139) 


JIC Electrical Standards for Industrial 
Equipment, June 1953, 16 pages. 
Complete text of the revised stand- 
ards adopted in March, with all 
changes shown in bold face. (114) 


Adjustable-Speed Drives, November 
1952, 24 pages. Concise, complete 
and systematic survey of all the 
various types of electric motors, 
power conversion systems and con- 
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( Advertisement) 


HELI-COIL inserts 
widely used 


in electrical industry 





W hat they are 
Heli-Coil* screw thread inserts are pre- | 
cision formed coils of stainless steel or | 
phosphor bronze wire. Wound into tapped | 
holes, they form permanent non-corrosive | 
strip-proof female threads of astonishing | 
strength. | 


W here they are used 


They are used wherever manufacturers | 
desire protected threads in aluminum, | 
magnesium, copper, plastics, rubber or | 
soft material—to provide (1) stronger, | 
lighter, more compact assemblies; (2) 
wear-proof threads for inspection and re- 
pair disassembly; (3) a convenient conduc- 
tor to threaded members passing through 
insulating material. 


What they are for 


AS ORIGINAL COMPONENTS: Heli- | 
Coil inserts are used to provide stronger, | 
lighter fastenings, corrosion- -proof, wear- | 
proof threads in all assemblies. 

FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase 
in screw size and no tell-tale signs of | 
re-work. 

FOR SPEEDY REPAIRS: When tapped | 
threads wear, strip, or corrode in service, 
renew them in minutes on location in | 
shop or field with Heli-Coil inserts. No | 
welding—no plugging—no secondary | 
machining—no oversize screws. 
For useful tips, use the coupon for free | 
subscription to “Heli-Call” in which we | 
publish latest news on what others are 
doing in your field. 





How they work 
Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal, wood or plastic. 


No other method is so simple, 
effective and practical. 


Heli-Coil inserts improve the end prod- | 
uct, cut rejects, salvage threading errors. | 


All sizes and types 


Available for National Coarse, National | 
Fine and Unified threads, pipe threads | 
and sparkplug threads. They are made | 
in all standard sizes and lengths for as- | 
semblies requiring Class 3, 3B, 2 or 2B fits. | 
Best time to put Heli-Coil inserts benefits | 
to your use is right at the designing board, 
as many leading manufacturers are doing. | 
But to convince you of their many advan- | 
tages ask for a working demonstration 
right on your production line. Write | 
Complete information and engineering | 
data is available in the Heli-Coil catalog. 
Use coupon! 


*Reg. U.S. Pat. Off. | 


Heli-Coil Inserts conform to official | 


military standards MS-122076 (ASG) 
through MS-124850 (ASG) and others. | 


JANUARY 1954 






Use Heli-Coil* Inserts to: 


Mea 


» These savings are multiplied 


1 
2 
3 
4 
9 
6 
1 


Use the handy coupon to get free sample Heli-Coil inserts plus 
all the data you need to design these savings into your product. 





savings 
wrapped up in 


inserts 


into major profits 
this simple way 


Save money by using fewer and smaller screws to do 
the same holding job. 


Save material—lighter bosses, thinner wall section, 
smaller flanges. 


Save weight and reduce bulk in assemblies. 


Save assembly time by using cap screws instead of nut- 
and-bolt assemblies. 


Save rejections in production. Threads damaged on the 
line are quickly repaired. You save time. Reduce scrap. 


Save on field service costs. No field damage to threads 
— fortified by Heli-Coil inserts. 


Save customer good will by eliminating product failure 
due to thread fault. Every thread in your product is 


made stronger, longer wearing with Heli-Coil insert 
protection. 










I i 
HELI-COIL CORPORATION | 
i 281 SHELTER ROCK LANE, DANBURY, CONN. i 
I [) Send samples and Handbook 652, a complete design manual. i 
t [) Send samples and put my name on list to receive “Heli-Call,” i 
1 case history periodical. i 
{ i 
f NAME TITLE 1 
I i 
1 COMPANY i 
: i 
I appress i 
i i 
: CITY EE EE ; 
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PROBLEM 


Direct-current-operated valves were the 
key to improved performance of an 
automatic milking machine, but in field 
tests, the mechanically driven DC power 
supply for actuating the valves required 
excessive maintenance. In humid dairy 
barns, too-frequent cleanings and adjust- 
ments were necessary to obtain depend- 
able operation. 


Rectifier power supplies, using Vickers 
Selenium Rectifiers, solved this DC sup- 
ply problem. Vickers rectifiers require 
no maintenance or adjustment, are com- 
pletely dependable in humid and other 
corrosive atmospheres. With Vickers 
Electric Division engineering assistance, 
this manufacturer not only solved his 
performance problems but was able to 
reduce product costs. 








‘ king fot "Bose 
o hettet 


ICKERS ELECTRIC DIVISION 





Tada 





When your plans for prod- 
uct development or im- 
provement indicate a need 
for dependable DC power, 
consult Vickers‘experienced 
rectifier engineers. There's 
no obligation. 





trol methods available to solve ad- 
justable-speed drive problems; a 
guide for the selection of the proper 
drive for a given machine; compre- 
hensive 8-page bibliography _ in- 
cludes references to texts and arti- 
cles on current trends. (128) 


All-Printed Circuit Electronic Assem- 
bly, June 1953, 4 pages. Rubber- 
backed printed circuit connector 
system combined with printed cir- 
cuit chassis elements eliminates sep- 
arate connectors and most hand 
wiring. (133) 


Qualification Testing of Control Re- 
lays, June 1953, pages. Rapid test 
reproduces four types of actual serv- 
ice conditions; test results point to 
greater emphasis on reliability and 
several specific design improve- 
ments for industrial control service. 


(136) 


Prices for Bulk Quantities 


The above list includes all reprints 
currently available without charge. 
Note that only one copy is supplied 
free; if more than one copy of a title 
is wanted, bulk quantities may be pur- 
chased in lots of five or more at the 
prices per copy given in the table be- 
low; prices vary with the number of 
pages in the reprint and the quantity 
in any one shipment. 


All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


Quantity Number of pages in reprint 
ordered 4to8 12 16 24to32 


5 $0.30 0.40 0.50 0.75 
10 0.25 0.35 0.45 0.60 
25 0.20 0.30 0.40 0.50 


Prices shown are per copy and in- 
clude postage; quotations on larger 
quantities will be supplied on request. 
Since these prices do not provide for 
invoicing and accounting cost, pur- 
chase orders must be accompanied by 
remittance. Send order with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Design 


Compendiums 


Because of the expense involved in 
producing these feature article re- 


VICKERS tnc. 
A UNIT OF THE SPERRY CORPORATION 


1803 LOCUST STREET e SAINT LOUIS, MISSOURI 
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IN MOTORS 

OR MARRIAGE 
it pays. to be right 
the first time .. . 


Mire ck 


| Cee? 





you are... with FASCO MOTORS 


Mistakes can be costly unless you have a 
motor that’s exactly right for the job... right 
in efficiency, dependability, and economy. 

You'll be right the first time when you 
choose Fasco for your small motor applica- 
tions. Why? Because Fasco engineers work 
with you On the job to make sure you get the 
rignt motor . . . and if Fasco doesn’t make it, 
they tell you. 

Fasco makes a wide range of small motors 
(1/500 to 1/8 hp). Most are shaded pole 
induction type motors in 2-pole, 4-pole, and 6- 
pole speeds. From this great line there's a good 


chance of tinding a basic motor that can easily 


INDUSTRIES, INC. 
ROCHESTER 2, NEW YORK 





JANUARY 1954 


be adapted to fit your application exactly. 
Many famous names in manufacturing have 
found exactly what they want in a Fasco 
motor. Whether you make pumps, recording 
machines, heating or ventilating systems—or 
any of scores of other products requiring small 
motors, Fasco would like to study your needs 


... without obligation, of course. Write today. 













* FOR DEFENSE * 


Fasco also makes small auxiliary motors 
(6 to 48 volts D.C.) for aircraft con- 
trols, etc.—and a variety of automo- 
tive circuit breakers, pressure and signal 
switches, readily adaptable to defense 


requirements. Your inquiry is invited. 





a CG 
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how CHACE 


protects in the 
AH Overload Relay 


THERMOSTATIC BIMETAL 






prints, the free service offered above 
cannot be extended to booklets  in- 
cluding several reprints on related 
subjects. The following titles there- 
fore are available at a modest charge 
intended to cover printing, handling 
and postage expense. To keep expense 
to a minimum, copies of these com- 
pendiums are offered only on requests 
accompanied by remittance (includ- 
ing 3 per cent sales tax for New York 
City delivered). Send orders with re 
mittance to: 


ANT 
y 
> 


AN 





A product of 
the Arrow-Hart & Hegeman 
Electric Co. 
Hartford 6, Conn. 


An element of Chace Thermostatic Bimetal actuates the 
Arrow-Hart overload relay to provide protection to electric motors 
when overloaded, when polyphase motors are single phase 
operated, or when extremely low voltage exists in the power 
line. The AH thermal overload relay shown is used in conjunction 
with a magnetic starter switch. 

When an overload on the line occurs for any reason, heater 
element (1) causes bimetal element (2) to bend, and through 
link (3) depresses left end of lever (4). A coil spring attached 
to the opposite end of the lever and to breaker arm (5) holds 
breaker arm in contact position under normal conditions. When 
deflection of the bimetal moves lever, the spring is raised above 
dead center and arm is caused to snap upward, separating 
silver butt contact points (6). 

To reset relay, slide (7) is depressed and pin in slide forces 
breaker arm down to contact position, moving spring past dead 
center and returning lever to operating position. Latch (8) locks 
spring loaded end of lever under operating condition. 

This illustrates but one of the many applications of Chace 
Thermostatic Bimetal as the actuating element for temperature 
responsive devices. If your product responds to, indicates or 
controls temperature changes, actuate it with dependable Chace 
Thermostatic Bimetal. Write today for our new 36-page booklet, 
“Successful Applications. of Chace Thermostatic Bimetal,” con- 
taining condensed engineering data. 


Pe ee eB 


1608 BEARD AVE., DETROIT 9, MICH. 











J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Applying Magnetic Amplifiers, 72 


pages. Design Compendium No 
1A. Second edition of this popular 
booklet has been expanded to in 
clude four recent feature articles 
in addition to the series by Dorn 
hoefer and Krummenacher. For an 
annotated list of contents see page 
286 in this issue. $2.00 


Overload Protection for Electric Mo- 


tors, 52 pages. Design Compendium 
No. 2. Complete series of eight 
feature articles on various ap 
proaches to the problem of pro 
tecting motors and other powe: 
sources while providing short-cir 
cuit protection to circuits and wis 
ing. For a complete list of these 
articles see June 1953, page 341 

$1.50 


Designing Servomechanism Systems, 


56 pages. Design Compendium No. 
3. Seven feature articles on related 
phases of design of feedback con 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com 
plete list of the contents of this 
booklet see March 1953, page 294 

$2.00 


Engineering Testing as a Design Tool, 


76 pages. Design Compendium No. 
4. Twelve articles in a_ planned 
program covering instrumentation 
as a function of product develop- 
ment; environmental testing, sound 
and vibration, measuring non-sinu 
soidal circuits, use of oscilloscope. 
vacuum tube voltmeter and high 
speed photography. $2.50 


Plastics and Dielectric Materials, 92 


pages. Design Compendium No. 5 
Fourteen articles reporting § signifi- 
cant developments in new resins 
and insulations, plus annotated list 
of 80 articles published in Exec- 
TRICAL MANUFACTURING during the 
past 8 years; subjects include fluoro- 
carbons, silicone rubber, embed- 
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were built into this electronic a er 
punch press protection equip- = 
ment with the Alden Serve-A- 


Unit Kit. 


Qu 30 seconds, user's own 
personnel can install plug-in 
protection unit... replace 
with spare .. . or shift it to 
another machine. 


@ win plug-in receptacle 
for electronic protection unit 
installed at each press, 8 ac- 
wal electronic units are 
enough to serve the require- 
ments of 14 presses, because 
all presses are not simultane- 
ously active, and each elec- 
tronic unit can instantly be 
moved anywhere to cover the 
active presses . . . or replace 
an inoperable unit, 


Inoperable unit 
easily shipable air 
express for factory serv- 


icing. 


fe 





To take away the curse of the “Little Black Box’ — 


here are BOLD IT’S AS SIMPLE AS THIS - 
NEW STANDARDS 


| Get the complete story. 
Request free 260-page 
“ALDEN HANDBOOK”. 





Ls 


Meat] 


you designing automatic electronic equipment which should have — 
@ Easy installation and maintenance by non-technical personnel? ee 
e Widest possible use by being instantly interchangeable between machines? 


it’s easy to build RELIABILITY-IN-SERVICE into Electronic Equip 
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see how easily these features : TROIS (A) ALDEN LOCK FRAM 



















mounts mating 
Alden Back Con- 
mectors and en- 
gages pilot heads 
of Alden Serve- 
A-Unit Locks. 





(B) ALDEN SLIDE-IN BACK CONNECTORS 





spread all leads out accessibly at central 
check point, color coded and symboled 
for easy identification and first-level 
service checks by user's personnel. 


(C) ALDEN SIDE RAILS 


“guide plug-in unit 
into position until 
pilot heads of 
Serve-A- Unit 
Locks take over. 


(D) ALDEN SERVE-A-UNIT LOCKS 
pilot, draw in, lock and eject complete 
See how Alden Components. for Plug-in Unit Con plug-in unit, with a half turn of the 
struction make it casy to build FE SER SATISFACTION wrist. 


into your cquipment i OE So ae 
< 


] Unitize your circuitry in compact vertical planes 
e using Alden Terminal Card Mounting System. 


+" fps P 
<+h+OO 6, @. 


vided, function by : 
function into plug- siti) JUMPER STRIP YOUR COMPLETED CIRCUI 
° ° plug PREPUNCHED TER= MINIATURE _ Eliminates wiring CARD-MTG, & FOR PLUG-IN PACKAGE - 
in units. MINAL MTG. CARD TERMINALS for common circuits SOCKETS OR CHASSIS 

You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 


Sockets staked to accommodate any circuitry — making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 







Circuitry subdi- 







2 To mount this vertical circuitry, ALDEN PLUG-IN PACKAGES AND BASIC 
e 


Tiny telltales spot CHASSIS give tremendous variety with standard components 


trouble instantly. A (ALDEN. af ‘| yl ALDEN 


















r SF) a) 
> ae BASIC 
a) i i> ES tod 
re } ce 3.253 | ae 
7.9, 11, ae Plugged into Plugged into =—_— Plu into 
&20-PIN * © W@W Standard Racks Alden Uni-Racks Port le Cases 
Plug in replace- eee 4 7 ad a , _— a 
: Standar en components provide tremendous varicty to build almost any circuitry as plug-ins. ith spares, your circuits 
ment spares in 30 are units replaceable in 30 seconds. . 
seconds. 
3. Assign to each unit ALDEN SENSING ELEMENTS — to spot trouble instantly: 
Compact front panel easily . MINIATURE MINIATURE . MINIATURE 
= mounts 6 tiny Alden Sensing TEST JACK INDICATING INDICATING 
» pier wer Elements — specifically de- LIGHT FUSE HOLDER 
All leads brought to signed to lick the problem of 
co z id bei small) space. 
to single accessible oe P ; sal ial . 
oint of check —all 4 Give chassis easily traceable interconnects an “secon 
eed color e replacement with ALDEN SERVE-A-UNIT KIT 
’ IT’S AS SIMPLE AS THIS Arrange Alden Side Rails (1) GIVING YOU |!) Chassis that plugs in, locks and ejects 
coded — so layman and Alden Lock Frame (2) to with half turn of the wrist. 2) ieads so beautifully 


suit your chassis. Alden Serve- Organized, accessible and identified that non-technical 
A-Unit Locks (3) mount in personnel can service. 

your chassis to engage pre- 
punched holes in Alden Lock 
Frame (2) to pilot, draw in, 
lock or eject your chassis. 
Arrange Alden Back Connec- 
tors (4) in orderly row on 
Alden Lock Frame. Mount 
mating Alden Back Connec- 
tors on your Chassis. 


a ww ALDEN BACK 
ta CONNECTORS 


—_ fay | 1125 N. Main St., Brockton 64, Mass. 


can make first-level 
tests. 







Isolate criti- a 
cal voltag “ : 

























Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 












WITHSTANDS 


HIGH 


TEMPERATURES 


Preverit Costly Burnouts — 





. VAP-OIL-TITE 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
32” to 2”. Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices, 


RMR eee 


3600 Potomac Ave 
11 Park Place e 


Chicago 51}, Illinois 


New York 7, New York 








Durakool 


the 
STANDARD 


OF QUALITY, DURABILITY AND LIFE 


Years of trouble-free performance on the 
most difficult of assignments have won top 
recognition for Durakool Mercury Tilt Switches. 
High temperatures, fast cycling and 24 hour 
schedules taken in stride. 7 sizes, | to 65 am- 
oeres. Send for Bulletin 525. 


See telephone directory for local distributor or write 


DURAKOOL, INC.— Elkhart, Indiana 


ALL- STEEL 
MERCURY 


Durakool <3", 





ments, ceramics, glassfiber paper, 
high-temperature insulation. $3.00 


Electro-Hydraulic Control, 56 pages. 
Design Compendium No. 6. Series 
of feature articles published in a 
continuing editorial program dis- 
cussing significant steps in the de- 
velopment of integrated electrical 
and hydraulic control systems. For 
an annotated list of the 10 articles 
in this booklet see page 277 in this 
issue, $1.50 


Asks FTC to Define 
**High-Fidelity”’ 
Equipment 


IN A LETTER to Edward F. Howery, 
chairman of the Federal Trade Com- 
mission, John S. Meck, president of 
Scott Radio Laboratories, Chicago, 
charges that the term “high-fidelity” 
is being employed in the promotion of 
many electronic reproduction instru- 
ments that in no way provide the 
components or performance of mini- 
mum high-fidelity standards. 

The Chicago manufacturer felt that 
there is a definite need for the FTC 
to provide the American consumer 
with a proper definition of what high- 
fidelity actually is and, just as impor- 
tant, what it isn’t. In view of the 
rapid growth of the high-fidelity mar- 
ket and the loose claims made for 
some products, it would seem evident 
that the FTC should provide a stand- 
ard for high-fidelity performance and 
take the necessary steps to protect the 
public from psuedo products. 


Minimum Requirements 


The Scott president says he con- 
siders the following points as mini- 
mum “hi-fi” essentials: 

1. A pickup on the tone arm that 
preserves the true wave form at all 
frequencies, with particular reference 
to high notes and overtones. 

2. A large and ample amplifier of 
the push-pull type with 6L6_ tubes, 
having a maximum output of 25 
watts or more, of which 5 to 6 watts 
will be utilized under optimum range. 

3. A wide frequency range coaxial 
speaker, with a separate cone for the 
low notes having a resonance point 
near 50 cps; a second coaxially mount- 
ed speaker unit that faithfully repro- 
duces the high notes to well above 
15,000 cps; and a crossover network 
to remove the highs from the low 
frequency speaker unit and the lows 
from the high frequency speaker unit. 

ooo 
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WORDS BY THE 
MILE...ON METAL 


The history of tomorrow is being chroni- 
cled today on the pages of America’s 
great newspapers. Speed and precision 
work hand in hand to bring you up-to- 
the-minute news in accurately set easy- 
to-read type. 


Progress has been the constant and con- 
tinuing objective of typesetting machine 
manufacturers since their inception, in 
1901. Emerson-Electric was selected to 
pioneer in the powering of these early 
machines and over the years has kept pace 
with the newest developments. 


Your product, too, can benefit from Emer- 
son-Electric’s 63 years of motor manu- 
facturing experience. We specialize in 
building dependable motors in ratings 
from 1/20 to 5 h.p., and hermetic motors 
from 1/8 to 20 h.p. Your inquiry is 
invited. 

THE EMERSON ELECTRIC MFG. CO. 
ST. LOUIS 21, MO. 


EMERSON - ELECTRIC’S unique 


7 eae 


solves your power problems 





Our engineers are eager to work with yours in 
designing and providing the correct motor for 
contemplated new or improved appliances 
or equipment. ‘““TWIN-GINEERING” 
saves costly engineering “back-tracking,” and 
may suggest short cuts and product improvement. 
Write today for Bulletin No. 464. 


EMERSON <> ELECTRIC 
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YOU CAN’T AFFORD TO 


La | 
WIRING 


Flay Sate 
Protect Your Product’s Reputation 
with UNILECTRIC WIRING SYSTEMS 


Year atter year . . . for over ten years 
. .. UNILECTRIC has produced millions 
of wiring systems, for more than 150 
leading manufacturers of electric and elec- 
tronic products. They meet the most exact- 
ing requirements and provide substantial 
savings to each customer. 


ot / 





a 


| There is Only O 
Standard of Q¢ ‘ 








Ll UNILEC 


This intricate wir- 
ing harness for a 
jet auto pilot must 
meet the most 
rigid specifica- 
tions. A pilot's 
life and perhaps a 
major bottle de- 
pend on it. 


The same work. 
monship . . . the 
same standards of 
quality protect 
your product wir- 
ing ond your pro- 
duct's reputation 
for dependability. 


BE SURE 


Make the 
UNILECTRIC 


To assure utmost 
dependability plus 
cost saving engi- 
neering assistance, 
low-cost. produc- 


i e nd ‘‘on- a 
schedule deliv- Quality 
UNILECTRIC today. OTC ia: 


YOUR Standard 


Investigate UNILECTRIC Today! 


LLG P72 


UNITED MANUFACTURING & SERVICE CO 


. sath 
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Western Computer Conference 
To Be Held in Los Angeles 


The second annual Western Com- 
puter Conference and Exhibit, spon- 
sored by The Joint American Institute 
of Electrical Engineers, Institute of 
Radio Engineers, and Association for 
Computing Machines Computer Con- 
ference Committee, will be held at 


| the Ambassador Hotel in Los Angeles, 


Feb. 11 and 12, 1954. The conference 
is composed ot two sessions, one on 
control systems and another on data 
processing systems. 


Eta Kappa Nu Honors 

Dr. John Jacobs 

Dr. John E. Jacobs has been selected 
as one of the nation’s outstanding 
young electrical engineers by Eta 
Kappa Nu, national electrical honor 
society. The society has announced 
that it will present an honorable men- 
tion award to Dr. Jacobs, who is in 
charge of the advanced development 


laboratory of the X-Ray Dept., Gen- 


eral Electric Co., Milwaukee, during 


| the annual meeting of the American 


Institute of Electrical Engineers at 
New York City. The scientist is wide- 
ly known as the developer of X-Ray- 
sensitive cadmium sulfide crystal de- 
tector, best known for its application 
in automatically assuring accurate lev- 
els of liquids in cans. A year ago Dr. 
Jacobs received GE’s highest honor 
to employees when he received the 
Charles A. Coffin Award, given 
major contributions to science. 


tor 


IRE to Bestow Awards 


The Institute of Radio Engineers has 
named Dr. Harold A. Zahl, director 
of research, Signal Corps Engineering 


| Laboratories, Fort Monmouth, N. J.. 


as the recipient of the Harry Dia- 
mond Memorial Award for 1954 for 
“his technical contributions, long 


| service, and leadership in the U. S. 


Army Signal research — pro- 


gram.” This award is given annually 


Corps 


to persons in government service for 
outstanding contributions in the field 
of electronic research. 

The Vladimir K. Zworykin Televi- 
Prize Award for 1954 was 
awarded Alda V. Bedford, RCA 
Laboratories Division, Princeton, N. J. 


sion 
to 


| The award is presented annually to 


the engineer who has made the most 
important contribution to television. 
The Morris Liebmann Memorial 


Prize, one of the highest awards in 
the radio engineering field, was be- 
stowed on Dr. Robert R. Warnecke. 
technical director, Companie Gene- 
rale de Telegraphie Sans Fil, Paris, 
France, “for his many valuable con- 
tributions and scientific advancements 
in the field of electron tubes. 

The awards will be presented at the 
Institute’s annual banquet at the 
Waldorf-Astoria Hotel, New York, 
N. Y., on March 24, 1953, during the 
IRE National Convention. 


1953 Edison Medal Given to 

John F. Peters 

An electrical engineer who never went 
to high school or college has been 
awarded the Edison Medal, one of 
engineering’s top honors. Recipient of 
this honor, which will be presented at 
the general session of the five-day 
Winter Meeting of the Institute in 
the Hotel Statler, New York, starting 
Jan. 8, is John Findley Peters, West- 


inghouse Electric Corp. consultant. 
The Edison Medal was awarded to 
Mr. Peters for “his contributions to 


the fundamentals of transformer de- 
sign and invention, his contributions 
to military computers, and his aid in 
the training of your engineers.” 

Mr. Peters joins distinguished engi- 
neering company in winning the Edi- 
son Medal, among them the founder 
of his corporation, George Westing- 
house, who was the Medal winner in 
1911. Other 
and scientists who have received the 
Medal 1909 include: Elihu 
Thomson, one of the founders of the 
General Electric Company and Alex- 
Graham Bell, inventor of the 
telephone. Also, Frank B. Jewett, 
Gano Dunn, Vannevar Bush, and Lee 
de Forest, pioneer in the development 
of electron tubes. The award 
founded in 1904 by an organization of 
associates and Thomas A. 
Edison. 


distinguished engineers 


since 


andei 


was 
friends of 


Mr. Peters is a Fellow and a mem- 
ber for life of the American Institute 
of Electrical Engineers. 


Earle S. Day 

Elected President 

Earle S. Day, vice-president and gen- 
eral manager and a director of the 
Collyer Insulated Wire Co., Paw- 
tucket, R. I., has been elected presi- 
dent of the National Metal Trades 
Association at its 54th annual con- 
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ELECTRICAL CONTACTS 


continue to ‘pioneer’? TOMORROW’S designs! 


Switchgear has replaced muscles, but it is precision 
electrical contacts, actually, which have replaced the 


knife switches of yesterday. 


Nowadays the metallurgy and engineering that make this 
possible are taken for granted. Partly, we suppose, 
because Fansteel, ever since 1914, has been able to supply the right contact 
almost upon demand—many times having completed the 


development work before the need arose. 


Fansteel can meet your electrical contact requirements— 


precisely and economically. 


FANSTEEL METALLURGICAL CORPORATION NoartH CHICAGO, ILLINOIS MEEDES Rae Ean L ‘ 
A reference text 


, Since 1914, World's Largest Producer of Electrical Contacts forengineers ‘ 
2101 
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Sitte-O-Neric TIME 


DELAY RELAYS 


TIME DELAY is a basic 
requirement of many 
common electronic cir- 
cuits. Thyratrons and 
gas filled rectifier tubes, 
particularly, must be 
protected to obtain any 
semblance of satisfac- 
tory life. 





The facts are simple: 


Time delay permits the 
tube to heat be- 
fore the load 

is applied; 
otherwise 

a coating 

forms on the 
cathode which 
quickly destroys its 
effectiveness. 





HEINEMANN Silic-0- 
Netic Time Delay Relays 
have a unique combina- 
tion of characteristics 
ideally suited to cathode 
protection. They are 
both low cost and fully 
dependable; small in 
size and lightweight. 
They are all metal, yet 
the time element is her- 
metically sealed .. . for- 
ever free of dirt and not 
subject to a fatigue fac- 
tor. Silic-O-Netic Re- 
lays employ no thermal 
elements . .. thus they 
are not affected by the 
normal ambient temper- 
ature variations of elec- 
tronic equipment. 


don’t use heat 





Operating principle 
is explained in Bul- 
letin SOOIA. Send 
for your copy. 
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ELECTRIC COMPANY 


99 Plum Street 
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vention held recently in Cleveland. 
Mr. Day succeeds Charles S. Craig- 
mile, president of the Belden Manu- 
facturing Co., Chicago. Mr. Day, 
who has been for the past two years 
vice president of the Association, has 
also served as chief engineer of 


Collyer. 


Engineering Center Planned 


At a general membership meeting of 
the Cleveland Engineering Society a 
$1,378,000 building and development 
program for the erection of a new 
Engineering Center in Cleveland was 
announced, Plans call for the Society 
to build and operate the Center for 
its Own use, as well as for the use of 
affiliated industrial, professional and 
technical groups. 


Engineers Honored by ASME 

A number of engineers were pre- 
sented with special awards for out- 
standing service in various engineer- 
ing fields at the annual banquet of 


the American Society of Mechanical 
Engineers in the Statler Hotel, Bos- 
ton. Among those honored were 
Crosby Field, president, Flakice 
Corp., Brooklyn, and Alexander G, 
Christie, professor emeritus of me- 
chanical engineering, The Johns 
Hopkins University, Baltimore. 

The ASME medal for distinguished 
service in engineering and science was 
awarded to Mr. Crosby Field who 
“has established and expanded _ in- 
dustries and made invaluable con- 
tributions to improve designs and 
production techniques in many fields.” 
Mr. Field holds more than LOO U. S. 
patents including those for machinery. 
Affiliated with the ASME since 1915, 
he was elected a Fellow in 1938. 

The first ASME Westinghouse 


award, established this year, for 


eminent achievement or distinguished 
service in the field of mechanical en- 
gineering, was conferred on Alexan- 
der G. Christie. 

Included among those who received 
honorary membership in the ASME 






Jan. 18-22—Winter Meeting of the 
American Institute of Electrical 
Engineers, Statler Hotel, N. Y. 
Jan. 27-29—Tenth Annual Tech- 
nical Conference, sponsored by the 
Society of Plastics Engineers, Inc., 
Royal York Hotel, Toronto, On- 
tario. 










Feb. 3-5—Ninth Annual Reinforced 
Plastics Division Conference, spon- 
sored by The Society of the Plas- 
tics Industry, Inc., Edgewater 
Beach Hotel, Chicago. 












Feb. 11-12—Second Annual Com- 
puter Conference and _ Exhibit, 
sponsored by the joint American 
Institute of Electrical Engineers 
Institute of Radio Engineers and 
Association for Computing Ma- 
chines Computer Conference and 
other groups, Ambassador Hotel, 
Los Angeles. 













Feb. 18-19—Conference on Trans- 
istor Circuits, sponsored by the 
IRE Professional Group on Cir- 
cuit Theory, and the AIEE, Phil- 
adelphia. 


March 22-25—National Convention 
of the Institute of Radio Engi- 
neers, Hotel Waldorf-Astoria and 
Kingsbridge Armory, New York. 






April 3-4—Spring Meeting, Pack- 







aging Machinery Manufacturers 
Institute, Hotel Dennis, Atlantic 
City. 


April 5-6—Twelfth Annual Confer- 





Calendar of Meetings 








ence, sponsored by The Society of 
The Plastics Industry (Canada) 
Inc., Mount Royal Hotel, Montreal. 


April 24—Eighth Annual Spring 
Conference, sponsored by the Cin- 
cinnati Section of the Institute of 
Radio Engineers. Write: Crosley 
Division of Avco, 140 W. Ninth St., 
Cincinnati 2, Ohio. 


April 26-30—Annual Meeting and 
Tenth Biennial Industrial Exposi- 
tion sponsored by the American 
Society of Tool Engineers, Con- 
vention Center, Philadelphia. 


May 4-6—1954 Electronic Com 
ponents Symposium, with the ac- 
tive participation of agencies of 
the Dept. of Defense and the Na- 
tional Bureau of Standards, Wash 
ington, D. C. 


May 4-7—National Spring Techni- 
cal Meeting, the American Welding 
Society, Hotel Statler, Buffalo. 
N. Y. 

May 7-8—New England Radio En- 
gineering Meeting, sponsored by 
the North Atlantic Region of the 
Institute of Radio Engineers, Sher- 
aton Plaza Hotel, Boston. 


May 10-12—Fifth National Con- 
ference on Airborne Electronics, 
sponsored by the Dayton Chapter 
of the Institute of Radio Engineers 
and the Professional Group on 
Aeronautical and Navigational 
Electronics (IRE), Dayton Biltmore 
Hotel, Dayton, Ohio. 
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GET DOW'S NEW DATA BOOK ON 


STYRON 


STYRON properties, product applications and new uses are presented in DOW’S free booklet 


The best plastics products require more than just the 
best plastics material. Dow has always recognized that 
to achieve maximum results at minimum costs requires 
the combined teamwork of the designer working with 
the molder and material supplier. Complete data de- 
scribing the various Styron™ formulations, their uses 
and applications, functional properties, fabrication and 


molding techniques, together with an explanation of 


The Dow Chemical Company, Plastics Sales, PL 4345S, Midland, Michigan 
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| 


you can depend on DOW PLASTICS 
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Dow technical services, will be found in this new data 
book, “Dow Plastics Materials and Technical Services’. 
If you are interested in the design or molding of plas- 
tics products—particularly in the field of electrically 
operated equipment—secure your copy of this valuable 
data book today. Direct inquiries regarding Styron 
will be welcomed. Write THE DOW CHEMICAL COMPANY, 
Plastics Sales, PL 434S, Midland, Michigan. 


= 
. J Please send my copy of “Dow Plastics Materials and Technical Services” to: 7 
| 

Company ee ee aii | 

| 
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were Admiral Edward L. Cochrane. 

a | dean of engineering, Massachusetts | 

[ ; i | Institute of Technology and Alexan. | 
ts . | der C. Monteith, vice president jy 
i . | | charge of engineering, Engineering 
3a ct a 7 


Div., Westinghouse Corporation 

| Mr. Monteith was honored “for his 
leadership in planning engineering 
developments, and particularly for his 
influence on the training of young 
engineers.” He is responsible for many 
inventions for electrical apparatus 
and is the co-author of a book and 
author of numerous papers. Mr. Mon- 
teith was also instrumental in putting 
into action the post-college develop- 
ment program of the Engineers Coun- 
cil for Professional Development, and 
served on the Scientific Advisory 
Committee on Specialized Personnel 
for National Selective Service and on 
the Engineering Manpower Commis- 
sion of the Engineers Joint Council, 


TO STUDY THE 
DESIGN... 





IRE Elects Officers for 1954 

William R. Hewlett, vice president, 
Hewlett-Packard Co., Palo Alto, 
Calif., has been elected president of 
the Institute of Radio Engineers for 


1954. He succeeded Dr. James W. 
S Y N C b R 0 N 0 U S T | M | N G M 0 T 0 a McRae, vice president of the Western —_ 
Electric Co., as head of the interna- 
tional society of over 35,000 radio 
engineers and scientists. 
Maurice J. H. Ponte, director ot 
Compagnie Generale de Telegraphic 
Sans Fil, Paris, France, will succeed 


The basic HAYDON motor is unique in its field in the number of 


advantages it offers. Its performance is dependable, it is small in 


size, is totally enclosed, operates in any position, has controlled lubri- S. R. Kantebet, of the Government of 
India Overseas Communications, as 
cation and its assembly is simple. The basic HAYDON motor offers a IRE vice president in recognition ot 
the international character of the In- 
wide range of standard speeds from 1 second to 1 hour per revolution stitute’s membership and activities 
and other speeds down to 1 revolution in 4 hours in the 1600 Series, ASA Awards Certificates 
IK. B. Paxton, General Electric Co. 
from 6 hours to 1 week in the 4400 Series. was awarded a certificate of servic 
today by the American Standards As 
Write for Catalog No. 322, Electric Timing Motors sociation in recognition of his work in 


the development of American Stand 
ards. Mr. Paxton is a member of the 
Standards Council, one of the ASA‘s 
two governing bodies. He represents 
the American Institute of Electrical 
Engineers, a Member-Body of the 
ASA federation. 

Also awarded a certificate for his 
work in the development of Ameri- 
can Standards was J. H. Edwards. 
Rome Cable Corp. Mr. Edwards is 4 
member of the Standards Council, 


HAYDON Mt C | one of the ASA’s two. governing 
g. 0., nc. bodies. He represents the National 


Electrical Manufacturers Association. 


Other literature available on request on Tim- 
ing Devices, Clock Movements, 400 cycle 
Elapsed Time Indicators, 400 cycle Time Delay 
Relay, 400 cycle Motors, D.C. Motors. 


* TRADEMARK Reg. U. S. Pat. Off. 





AT TORRINGTON Subsidiary of GENERAL TIME CORP. Over 1350 American Standards 
have been approved by the Standards 
HEADQUARTERS FOR 2525 ELM STREET Council for all parties-at-interest, in- | 


cluding 138 for mechanical engineer- 


T P M ’ a G TORRINGTON, CONNECTICUT ing, 245 for electrical engineering, 


and 62 for metallurgy. The American 
Standards Association is the national 
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Handy Reference Book- 
let: This 24-page booklet 
for product designers con- 
tains product information 
and specifications on the 
complete standard line of 
G-E wires, cables, and cords 
—including, among many 
others, those products listed 
below. Write for your copy. 
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Flexible Cords: Where resistance to 
heat, moisture, acids, alkalies, water, 
grease, or oil is important, G-E flex- 
ible cords have long been the answer. 
For light, medium, or heavy-duty 
electrical appliances or industrial 
equipment. 


Fixture Wires: Designed for sun- 
lamps, therapeutic devices, and high- 
wattage units as well as lighting fix- 
ture interiors. Both high-temperature 
Deltabeston, and oil-, acid-, moisture-, 
sunlight-, and flame-resistant Flam- 
enol* wires are available. 





Small Motor Leads: For coils, trans- 
formers, motors, or ballasts you'll get 
excellent service with G-E Type F 
small-motor leads. Listed by Under- 
writers’ Laboratories, Inc. 


Magnet Wire:*For Class H applica- 
tions (for temperatures up to 180 C) 
G-E Deltabeston is supplied with sili- 
cone-varnish impregnation. This extra 
protection is applied to Deltabeston 
magnet wire insulated with either 
glass or asbestos. 


| Gow can i pow 


SPECIAL 


\+ 


APPLICATIONS: 


pplication a special 
si ' 
G.E. We 


assisted many designers in the 


your requires 


cable construction, call on have 


past 


FOR MORE INFORMATION, OR FOR YOUR 


COPY OF THE REFERENCE BOOKLET, 
WRITE SECTION W106-122, CONSTRUC- 
TION MATERIALS DIVISION, GENERAL 
ELECTRIC COMPANY, BRIDGEPORT 2, 
CONNECTICUT 
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G-E 


WIRES and CABLES 


for Product Designers 


Deltabeston Wire: Where extreme 
heat or corrosive vapors are present, 
you'll get dependable service with 
G-E Deltabeston* wire. For use as ap- 
pliance leads, or ground or hinge 
wires, as stove and range wires, and 
as permanent wave machine wire. 





Machine Tool Wire: G-E Flamenol 
machine tool wire meets J.I.C. Stand- 
ards for machine tool control wiring. 
It is permanently color-coded for easy 
circuit tracing. Its small over-all 
diameter is ideal for limited spaces. 











Welding Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for arc welders are 
composed of many fine wires stranded 
for maximum flexibility. They are 
covered with a smooth rubber jacket 
for toughness. 


“Registered Trade-mark General Electric Co. 
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Babbitt and 
Backing 


are ONE 


si clearinghouse tor voluntary standards, 
In addition to its 110 Member-Bodies. 
the Association has 2300 companies 
affiliated as sustaining members. 


ero -—— 
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Booklet on Engineering 
As a Career 


—t 
«. 


Published by the Engineers’ Council 
for Professional Development, 32- 
page booklet, “Engineering: a Crea- 
tive Profession,” discusses the con- 
tributions of engineers to society, the 
types of problems he deals with, and 
the knowledge he must acquire. Illus- 
trations and text describe how engi- 
neers are educated, how he finds a 
place in his chosen profession, and 
the various fields he may select. 
Several pages describe the oppor- 
ee eee a eek tunities in electrical and mechanical 


babbitt-lined, steel-back- engineering. Other sections provide Fa 
ed bearing flattened un- the 
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» Here’s Proof 


Perfect bond between 
babbitt and backing re- 





x in prospective engineer with in- 
in der terrific pressure. formation on choosing a college, pel 
WAUKESHA available scholarships, and the place a 
of women in engineering. Also useful 
a @ a is the two-page bibliography. The rer 
Centri- use Council is located at 29 West 39th 
St., New York. Single copies cost 25 me 
; ; cents. 
Special preparation of the backing, r 


by the Kolene process . . . plus the 


most advanced practices in centri- 


RETMA Expands Services . 
Continuing the program of RETMA Fa 


expansion inaugurated at the June 


. . . ta 
fugal casting, under precision con- ay 





convention, the board of directors, 
trol . . . results in an actual chemical — oe Robert C. ee an 
; : las created an international depart- 
bond (metal-to-metal fumon) ae aes —- ment and authorized the employment ter 
tween babbitt and backing which of special counsel for the newly estab- 
slicetnetes te need for anchor slots. lished electronics industry committee. If 
3 : Discussions of the possible effects 
Uniform crystalline structure of the of the expected early approval of the . 
babbitt, resulting from this method NTSC color television standards by pe 
; : . the Federal Communications Commis- 
ssures maxl- . . : 
of centrifugal casting, a sion occupied many of the group ch 


mum fatigue resistance and long 
life for Waukesha Bearings of any 
design, under heavy pressure or 


shock loads. 


meetings during the three-day indus- f 
cain ‘ : ‘ re 
try conference. The directors uani- 
mously adopted a_ resolution com- OU 
mending the work of the National 
Television System Committee in de- 
veloping the recommended TV color 
specifications after Dr. W. R. G. 





Waukesha Sleeve Bearing for 
heavy duty compressors in al- 
most constant use. 


Specialized facilities for long or 





short production runs, rigid inspec- 
tion procedures, and the counsel of 
an engineering staff .. . devoted ex- 
clusively to the design and fabrica- 
tion of babbitt-lined bearings and 


oil seals . . . are yours to command 


at WAUKESHA. 





A Waukesha bearing of com- 
plex design for a widely known 
manufacturer of generators, 


eT me) 3 
Bearing or 


te) ee ty Te) 
run!” 
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Baker, its chairman, reported that the 
NTSC will be dissolved following the 
FCC decision on its petition. What- 
ever further standardization work is 
required will be carried on by a tele- 
vision systems committee of the 
RETMA engineering department. 
The Electronics Industry Commit- 
tee, which previously had been au- 
thorized by the board of directors to 
employ a general manager for elec- 
tronics, voted to establish a Military 
End Equipment Section in the Tech- 
nical Products Division as the first 
step in its expansion of the Associa- 


! ro © ; tion’s organizational framework under 

earings | | the EIC. 

! | Floyd Bell reported that the high 

; Division of WAUKESHA TOOL CO., Waukesha, Wisconsin 1 | fidelity equipment section and an - 

ab einmenignaken gineering department committee ha 
A 7743-2/3 
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Fairbanks-Morse has been building high de- 
pendability power generating equipment for 50 
years. They have safeguarded the “name worth 
remembering | by sound engineering and work- 


manship, and carelul selection of materials. 


Toinsulate and protect stator coils of alternators, 
Fairbanks-Morse uses “Natvar 400" extruded 
tape because ol its consistently sood electrical 
and physical properties, and resistance to high 


temperatures. 


If reliability is important to you, it will pay you 
to use Natvar flexible insulations. They are de- 
pendably uniform no matter when or where pur- 
chased, and are immediately available either 
from your wholesaler's stock or direct from 


our own. QA 4a 82 A484 4 ae 


Natvar Products anh US es PP Zh 


Varnished cambric—cloth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 


Varnished—Silicone coated 
Fiberglas 


Varnished papers—rope and kraft 


Slot cell combinations, Aboglas® 


Varnished-lacquered tubing and 

sleeving 

Extruded vinyl tubing and tape N A T Y 4 Cc oO RQ Pp © w AT l ON = 
Styroflex® flexible polystyrene tape 


. . . FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
Extruded identification markers 


TELEPHONE CABLE ADDRESS 
Ask for Catalog No. 22 RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 


JANUARY 1954 











This Mark-Time switch is a good deal 
more than a great convenience... it 
saves you money! Because it remembers 
to turn the current off or on when you're 
not there to do itl 


9000" automatically controls circuits 
of store window lights, neon signs, hall 
and garage lights, attic fans, farm light- 
ing systems... dependably turning 
them on or off at the time you set. 


9000" is easily mounted in any 
standard rectangular wall box. Move- 
ments only available for home or 
industrial heating controls. 


Write today for full details and prices. 
SPECIFICATIONS 


Time ranges from 3 minutes to 12 hours. 
Rated at 20 ampere, 125 volt, 1 HP or 
10 ampere, 250 volt operation. AC only. 
Available for either ON or OFF type op- 
eration. Hold feature also available—at 
HOLD position, current is ON, but timing 
mechanism does not operate until knob 
is turned from HOLD to a time period. 


a 
MARK-TIME) 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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been unable to develop a recom- 
mended definition of high fidelity. 
The engineering department will con- 
tinue its efforts, however, to develop 
technical standards for high fidelity 
components. 


Plastics Exposition 
Date Set 


The Sixth National Plastics Exposi- 
tion will open on June 7, 1954, and 
run through June 10, 1954, at the 
Public Auditorium, Cleveland, Ohio. 
P. H. Grunnagle, chairman of the 
National Plastics Exposition Commit- 
tee of The Society of the Plastics In- 
dustry, Inc., in announcing the dates, 
stated that all branches of the plas- 
tics industry —molders; lJaminators; 
extruders; fabricators; reinforced plas- 
tics products manufacturers; film, 
sheeting, and coated fabrics proces- 
sors; raw materials suppliers; machin- 
ery and equipment manufacturers; 
tool, die and mold makers; and others 
—will exhibit the latest examples of 
platics industry progress. 


Course on Product Design 


Among the workshop seminars spon- 
sored by the American Management 
Association in a course entitled “Man- 
agement of the Engineering Func- 
tion,” which meets during Feb. 24- 
26 and April 5-7, in New York. This 
multiple unit group meets twice on 
the dates listed. Registration must be 
for both units. 

While the groups itself will deter- 
mine the overall agenda at the time 
of the first meeting, the course will 
cover such topics as: principal func- 
tion of the engineering division or 
department in single and multi-plant 
companies and in various types of in- 
dustries: product design, style design, 
research and other topics, including 
the status of the engineering division 
or department in various types of 
companies. Also discussed will be the 
responsibility for selection, training 
and development of engineering per- 
sonnel; technical ability of the head 
of the engineering division or depart- 
ment; and function and responsibility 
of the chief engineering executive. 
and other subjects. 

Additional information may be ob- 
tained from the American Manage- 
ment Center, 333 W. 42nd _ Street. 
New York. 


Free Reprints 


Selected feature articles reprinted 
for convenience in filing are listed 
on page 240; single copies may be 
secured without charge through 
the Reader Inquiry Facility on 
page 235 in this issue. 
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PHYSICS 
GRADUATE 


WITH EXPERIENCE IN | 


RADAR 


OR 


ELECTRONICS 


HUGHES RESEARCH AND 
DEVELOPMENT LABORA- 
TORIES ARE ENGAGED IN 

A CONTINUING PROGRAM 
FOR DESIGN AND MANU- 
FACTURE OF ADVANCED 
RADAR AND FIRE CONTROL 
SYSTEMS IN MILITARY 
ALL-WEATHER FIGHTERS 
AND INTERCEPTORS. 





YOU WILL serve as technical ad- 
visor in the field to companies and 
government agencies using Hughes 
equipment. 

TO BROADEN your field of expe- 
rience in radar and electronics you 
will receive additional training at 
full pay in the Laboratories to become 
thoroughly familiar with Hughes 
radar and fire control equipment. 


AFTER TRAINING you will be 
the Hughes representative at a com- 


pany where our equipment is in- 
stalled; or you will direct operation | 
of Hughes equipment at a military | 
base. 

| THE GREATEST advancements in 
electronics are being made in this 
sphere because of military emphasis. 
Men now under 35 years of age will 
find this activity can fit them for 
future application of highly advanced 
electronic equipment, 





HUGHES | 


| RESEARCH AND DEVELOPMENT 
LABORATORIES 


SCIENTIFIC AND 
ENGINEERING STAFF 


| Culver City, Los Angeles County, Calif. 
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ql => Many manufacturers count on GLOBAR type BNR volt- 
OW can age sensitive resistors to reduce surge voltages and contact 


arcing time—in both AC and DC circuits. Because their re- 


® sistance decreases sharply as applied voltage is increased, 
BNR resistors: 
Reduce surge voltage peaks from 50% to 90%. 
This feature permits use of lower voltage ratings in 
’ your components... saves product costs. 


Reduce contact arcing time up to 95%. By drasti- 
VOLTAGE cally limiting the duration of arcing after a circuit break, 


contacts last much longer. ..with less pitting, less stick- 
ing. Cuts maintenance costs for your customer, helps 
give your product a better reputation. 


ssh Li ORS Used in low voltage devices, BNR resistors also substantially 


reduce radiations which interfere with radio and television 
cut your product's 

cost...yet add 

to its reputation 7 





OUR ENGINEERS will be glad to show you, 
without obligation, how GLOBAR Ceramic Re- 
sistors can help you make a better product at less 
cost. Write, giving details of your problem, to 
The Carborundum Company, Dept. EM 87-313, 
Niagara Falls, New York. 





GLOBAR Type BNR resistors are built for long life. They with- 
stand repeated high voltage stresses without danger of sudden 
failure. They are manufactured in both cylindrical and disc shapes 
...tO meet your exact circuit and engineering requirements. 


@ Engineering data on 

these and other important 
uses for GLOBAR Type BNR 
resistors ...in Bulletin GR-2. 
Write for your copy. 


- ee 





GLOBAR Ceramic Resistors 


CONVENTIONAL ¢ TEMPERATURE SENSITIVE © VOLTAGE SENSITIVE 


b_y CARBORUNDUM 


REGISTERED TRADE MARK 
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REDUCE THE COST OF NYLON PARTS 





---BY BLANKING THEM FROM 


POLYPENCO #Trni. 





A wide variety of nylon parts ¢an be blanked from 
POLYPENCO strip. Standard metal-working punch presses 
and feeding methods are used. In addition, production rates 
can be as high as 600 pieces per minute for lower unit costs. 
Standard strip sizes permit parts as thick as 125’ and as 
wide as 4”’. 


Use of POLYPENCO nylon strip eliminates costly delays in 
tooling and practically eliminates tooling cost. You get assur- 
ance of uniform high quality output, too. Every coil of stock 
undergoes rigid tests for constant properties and uniform 
dimensional tolerances. 










Write today for sample parts 
blanked from POLYPENCO 
strip. A new 4-page bulletin 
on POLYPENCO nylon and 
other non-metallics is also 
available upon request. 


POLYPENCO NYLON 





nylon and teflon* Le 
other non-metallics Jetoch shapes, finished parts 


also available to your specifications 


The POLYMER CORPORATION of Penna. « Reading, Penna. 


"trademark for Du Pont tetrafluoroethylene resin 
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Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 220 for other publica- 
tions available through the Reader In- 
quiry Facility. 


HEAVY ZINC PHOSPHATE COAT. 
ING—Twelve-page illustrated booklet, 
“How to Apply Better Zinc Phosphate 
Coatings to Steel in Preparation 
for Painting” describes the recently 
developed CrysCoat HC process. It 
discusses the problems involved in 
securing lasting paint adhesion on 
steel, the protecting of painted sur- 
faces from electrochemical corrosion, 
as well as the coating of steel sur- 
faces with manufacturer’s heavy zine 
phosphate film which meets require- 
ments of JAN-C-490, Grade I; 57-0- 
2C, Type 2, Class C; and PA-PD-19] 
(Rev. 1). Stressed is the fact that 
only one material is needed for make- 
up and upkeep and that only one 
type of titration is required. Relatively 
little sludge and scale is said to be 
produced by the process and stainless 
steel is not required throughout the 
equipment. Address a company letter- 
head request to Oakite Products, Inc., 
118H Rector St., New York. 


ELECTRONIC COMPONENTS —- 
Catalog RC-9, containing 56 pages, 
provides information on a complete 
line of fixed and variable composition 
resistors, line and slide switches, fixed 
composition capacitors, as well as on 
powdered iron cores, molded coil 
forms, and ferromagnetic cores. Data 
on electrical and mechanical specifica- 
tions, dimensions, and applications 
are given. The section on iron cores 
contains over a dozen pages on 
selection and cup cores. Two pages 
are devoted to the physical properties, 
electrical advantages and the advan- 
tages of ferromagnetic cores. Illustra- 
tions and an index are included. 
Copies of the new catalog are avail- 
able on letterhead request from Elec- 
tronic Components Div., Stackpole 
Carbon Co., St. Marys, Pa. 


Postcards are provided on page 237 as a 
convenience for readers in obtaining 
single copies of Feature Article Reprints 
offered in the Reader Inquiry Facility. 
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Announcing... 


@ THE ONLY DOUBLE POLE SWITCH WITH EIGHT 
CONTACTS. Makes possible a wide variety of circuit 
combinations. 










@ THE ONLY DOUBLE-POLE SWITCH WITH SIMUL- 
TANEOUS ‘“‘MAKE" AND “BREAK” ACTION. Re- 
duces arcing, prolongs switch life, increases electrical 
capacity and permits unusual applications. 


@ THE SMALLEST DOUBLE-POLE SWITCH. Saves weight 
and space; allows more compact designs. 


the new 


Look 





Control Four Circuits with ONE Snap 


(q) Red 


Green 


Used in motor control device at 
left, switch, when actuated, (1) 
turns off red pilot light; (2) com- 
pletes circuit to motor winding, 
starting motor; (3) opens circuit 
to solenoid latch; locking door to 
motor gear box; and (4) turns on 
green pilot light. 








What You Can Do With It... 


Start, Stop, Reverse Three-Phase Motors 


Because this new double-pole 
switch can simultaneously break 
or reverse current flow through 
two windings of a three-phase 
motor, you can use it as an in- 
expensive limit switch on three- 
phase lathes and drills. Use it to 
control automatic sequences, to 
limit motion of machine members 
driven by three-phase motors and 
as a Start-and-stop switch. 





Three-Phase Input Motor 





Wire Movable Poles in Series to Switch High Current 
or High Voltage 





EL As proof of simultaneous action, 
High Current you can connect the two movable 
f Circuit #2 poles in series to increase contact 


( area for high current applications 
and to increase number of contact 


High Voltage breaks for high voltage switching. 


Circuit #1 
110 V. D.C. 





Equip with Actuator 


Push-button actuator may be 
added for panel mounting or for 
long overtravel. Switch is rated at 
15 amps 125/250 v. AC or 10 
amps inductive, 30 v. DC. Case 
dimensions are only 114” x 7%” x 
1". Weighs only 20 grams. 





OTHER ELECTRO-SNAP PRECISION SWITCHES 
Standard 


Basic Switch Sub-Miniature 


Basic Switch 


Immersion-Proof 


Switch Switches 


Industrial Limit 
Switches 


JANUARY 1954 


Hermetically-Sealed 


Eliminate Expensive Relays and 
Additional Switches in Many Applications 


This double-pole switch offers de- 
signers a wide variety of circuit 
hook-ups that were formerly pos- 
sible only with complicated re- 
lays or a number of separate 
switches. Controlling three-phase 
motors is but one example. 





GET FULL DATA 


C" ciecTRO.SNAP SWITCH AND MEG COMPANY = 


ELECTRO-SNAP SWITCH AND MFG. COMPANY 
4216 West Lake Street eo 


| Chicago 24, Illinois 

i Please send full information about the new Electro-Snap 
j Double-Pole Switch to: 
Name_ 
! i 
| Company 
i 


a 


___Zone___ State J 


Gen Sia ¥ Sit 
ilo» inntes:-aey ones tenn dae seinan Saletan aint eee deen ane 
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where frequent opening and | 
closing are required...specify ide 


a 


is ay 


Reviews 





Materials for Product Development-— 
1953. Proceedings of the Basic 
Materials Conference, June 1953, 
New York. Published by Clapp & 
Poliak, Inc., New York. 265 pp. 
$7.50 

Basic materials as the common de- 

nominator of product design was the 

theme of the First Basic Materials 

Exposition held in New York during 

June 16-17-18, 1953. Concurrently 

with the exposition a program of 18 

papers was presented at a Basic Mate- 

rials Conference: The text of these 
sapers plus a transcript of discussions 
are made available in this book 

As is usual at similar conferences, 
symposiums, and general meetings, 
the papers range in quality from the 
mediocre to the excellent. The aver- 
























On panels, doors or covers, Camloc Fasteners provide security against age quality, however, merits a rating 
opening due to vibration. Originally developed for use in aircraft, of “good.” The book reflects current 
Camloc Fasteners have since been adopted by other industries because trends and developments in the vari- 
the basic design offers many advantages. Camloc opens or closes with ous areas of materials used in product 
@ quarter turn of the stud, yet the combination of cam, spring and design and development. Th 
detent provides a uniform locking torque that grips firmly, positively T oe hak acs : a 
ee The papers were grouped into ses- ? 
and durably. Camloc Fasteners are easily installed because the cross Si Lawabed én Ec — tv! 
pin is an integral part of the stud and the stud is quickly inserted with ae a : ee “ . ee ho = ope 
pliers. After installation, when the panel is removed or opened, the stud Emcermng Materials; High-Strength | oe 
remains attached to the outer panel so that no part can possibly be lost. With Low Weight; High- and Low- | 
Our engineers can help you make the most effective use of Camloc Temperature Service; Atomic Energy; hes 
Fasteners, by suggesting the most efficient assembly methods and by Electrical and Electronic Service; eq 
determining the minimum number of fasteners required to perform a Materials Selection and Specification; C 
given job. Your inquiry will receive our prompt attention. Coordination in Selection of Materials. 1 
Write for our illustrated brochure containing descriptive information In retrospect, it would seem. that = 
hake dtc tre — line. Address your request to 53 Spring the program of the Conference could siz, 
Sree een Ceres Te. o. have been improved by a greater al- Re 
weemaweene : | location of subjects and time to non- are 

\ de oe ee ' POSITIVE LOCKING © metallic materials. Only one paper Q 

‘ rs 0 j . on ° ‘ 

i SS “ase i pra —_— ee was given on electrical insulation, a 
where vibration is cross pin that can’t a Hie materi 
ses a tanebee— caane oak. Gaaaseninn ; and one on magnetic materials. It is a 

. ; CAMLOC Fasteners CAMLOC Fasteners | hoped that the 1954 Conference pro- 

n ° ° 

es ~"l 7" Seats andl Senin. \ oe “oeaee. gram will be more in balance. G 
Os ‘ ‘ e ‘ 
ke com | iso 

La OPEN & CLOSE QUICKLY SAVE MONEY 3 WAYS ic, . Yactiesc Tact ) ha 

ee | Symposium on Plastics Testing. Pub- 

; A quarter-turn CAMLOC Fasteners : ih . ce on 
ae 8 Seen, f S — cost less to install lished by the American Society for * 
river—or 0 minat tl T . lk aT : : 
ine wine head—\ LJ) Sauinaanane Eeceeee Testing Materials, 1916 Race St.. 
opens or closes b they're made to take *+hilade ia @ 79 oT dd. G 
ee CAMLOG cnstener. | If eee ane I hiladelphia 3. 72 pp. paperbound 4 
important where quick = do the job. $2.00 
access is vital. LZ . ; ? - 

Plastics development is moving ahead ad 


so fast that from time to time it is 
wise to take stock of progress, to re- 
view the present state of develop- 
ment, and to look ahead to the fu- 
ture. With this in mind, ASTM 
Committee D-20 on Plastics organ- 
ized a Symposium on Plastics Testing 
—Present and Future, which was pre- 
sented at the Fifty-fifth Annual Meet- 
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This compact, electro-mechanical controller provides sensi- 
tivity, speed of response and system stabilization under severe 
operating conditions. Its design and operating features have 
made Regohm useful for automatic control systems in which 
heavier, more expensive and complex, but less accurate 
equipment had previously been the only available solution. 


ti) SMALL SIZE - Regohm is a compact, plug-in device; light- 
weight, extremely rugged and position-free. The unit’s small 
size does not limit its power-handling capacity. This makes 
Regohm a “natural” where economy of space and weight 
are your major considerations. 


(2) POWER AMPLIFYING - Regohm is a high-gain electro-me- 
chanical power amplifier. Milliwatt variations in signal 
energy can control energy changes millions of times greater. 


(3) IMPEDANCE MATCHING - Signal and controlled circuits are 
isolated, both electrically and structurally. Signal coils may 
have ratings from 0.01 to 350 amperes. Controlled resistors 
ona panel in which Regohm is plugged, can have values from 
zero to infinity, depending on the controlled system. 


Ga) SYSTEM STABILIZING - A thoroughly reliable, sturdy dash- 


pot aids in system damping. It can easily and readily be 
adjusted over a wide range to match the dynamic character- 


7 Reasons why 


Reéohm ‘3 a natural for 


your control system 


istics of the Regohm to those of your present system. 


(5) ANALYTICALLY DEFINABLE - The response of Regohm is in- 
dependent of the rest of the servo system. Its response char- 
acteristic can be expressed in terms of conventional “transfer 
functions.” Regohm acts as an integrating error-rate pro- 
portional controller. No appreciable steady-state error can 
occur. Regohm’s effect can be calculated in advance, sim- 
plifying design and facilitating prediction of performance. 


() CONTINUOUS CONTROL - In “closed loop” systems a high- 
speed averaging effect occurs as Regohm’s armature oscillates 
over a small amplitude. This provides intermediate values 
between step resistances and results in continuous, stepless 
control in systems operating at power frequencies and below. 


7) LONG LIFE - In properly engineered installations, 
Regohm’s life is measured in years. Plug-in feature simplifies 
replacement and maintenance—there are no parts to renew 
or lubricate. Shelf life is substantially unlimited. 


Our engineering and research facilities can help you apply 
Regohm to your servo system or regulator problem. Write 
for Bulletin 505.00, containing a complete discussion of 
Regohm’s characteristics and applications. Address Dept. L 
Evecrric Recgutator Corp., Norwalk, Conn. 










CONTROL COMPONENT IN: Servo systems + battery chargers * air- 
borne controls * portable and stationary generators + marine radar ° 
inverters « locomotive braking systems * mobile telephones * guided 
missiles * signal and alarm systems « telephone central station equip- 


ment * magnetic clutches * railroad communication systems. 
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BB Lisulatiing News 


News of G-E electrical insulating developments that can be im- 
portant to your business. 


FOR HIGH OIL RESISTANCE IN A 
BLACK BAKING VARNISH, USE G-E 9470 


A High-Gloss Varnish That Also Offers Top 


Protection against Heat, Moisture, and Dirt 





G-E 9470 is an asphaltic-drying, oil-type, electrical, insulating black- 
baking varnish. It is designed for treating electric apparatus and 
parts where flexibility is required—as well as resistance to heat, 
oil, dirt and moisture. 


G-E 9470 bakes to a hard, glossy finish, and is excellent for: 


impregnating and Coating Fabric—wherever you use cotton, rayon, 
orlon, glass, or other materials for wrapping field and sister coils. 


Treating Coils—to protect armature and field coils from physical, 
chemical, or electrical damage. 


Treating Assembled Units—such as completely assembled arma- 
tures or fields, for protection against operating hazards. 


General Electrical Protection—wherever you have electric equip- 
ment exposed to heat, oil, moisture, and other harmful elements. 


iad 


hd 


, i : | 
We te: 





For further information about G-E 947€, write: General Electric Company, 
Section 1328-2A, Chemical Division, Pittsfield, Mass. 


Go can foul joe confidence im — 
GENERAL @@ ELECTRIC 





| ing of the American Society fo; 
| Testing Materials at New York. The 


present publication contains a group 
of papers and discussions presented 
at the Fifty-Fifth Annual Meeting, 
The six following titles show the 
wide range of topics covered: “Intro- 
duction,” by C. R. Stock, American 
Cyanamid Co.; “The Measurement 
and Significance of the Mechanical 
Strength Properties of Plastics,” by 
C. H. Adams, Monsanto Chemical 
Co.; “Measurement of the Effect of 
Temperature on Some Physical Prop. 
erties of Plastics,” by J. P. Tordella, 
A. C. Webber, and E. B. Cooper, E, [, 
du Pont de Nemours and Co.; “Meas- 
urement of Color, Gloss and Haze,” 
by Harry K. Hammond III, National 
Bureau of Standards and George W, 
Ingle, Monsanto Chemical Co. Also 
covered are: “The Effects of Molding 
Conditions Upon the Permanence of 
Plastics,” by J. L. Williams and J. W. 
Mighton, The Dow Chemical Co.: 
and “Residual Stresses in Phenolic 
Plastics,” by L. E. Welch, and H. M. 
Quackenbos, Jr., Bakelite Co. 


How to Use Signal & Sweep Gen- 
erators, by J. Richard Johnson. 
Published by John F. Rider Pub- 
lisher, Inc., 480 Canal Street, New 
York 13. Paper cover, 137 pp. 


$2.10 


Signal and sweep generator have be- 
come almost standard equipment in 
electrical measurement laboratories as 
there is a need for information about 
their actual manipulation and appli- 
cations to practical problems. The 
purpose of this book is to provide 
just such information. Emphasis is 
placed on the methods of setting up 
the instruments, setting the controls, 
making proper connections, use of 
accessories and the general techniques 
of operating the instrument itself. 

The book includes sufficient intor- 
mation about the fundamentals of 
generator action to make the reason 
for all practical steps clear. Otherwise, 
theory discussions are avoided in 
favor of practical instruction. The 
reader will require only a_ basic 
knowledge of electricity and_ elec- 
tronics to enable him to follow the 
text. The broad coverage of the book 
includes these major divisions: Types 
of Equipment Available; Basic Prin- 
ciples of Operation; Controls and 
Adjustments; How to Set Up and 
Adjust Generators for Various Ap- 
plications; and How to Maintain 
Generators. 


Six Design Compendiums are now 
available; see page 240 for reviews of 
contents of each. 
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| HEYCO Surain Walia? Be Susihags: 









HEYCO SR-2P 





HEYCOS 
ARE MADE 
FROM 
DUPONT 
NYLON 












‘2 


* 


JANUARY 


TYPICAL 
HEYCO SR-3P 


LOWER PRODUCTION COSTS 
IMPROVE PRODUCT QUALITY / 
ELIMINATE GROMMETS, 
WIRE KNOTS & 
EXCESSIVE 
LABOR... 
and Solve the problem 
of Cord & Cable failures 









HEYCO APPLICATIONS 





And with standard Heyco Adapter Clips you can 
anchor wires & cables to knock-out boxes, too! 
@ Nylon Heycos are easily applied: 
1. Place Heyco on wire; 2. Snap Heyco 
into chassis hole. Heycos have full 
approval of the Underwriters’ Labor- 


atories and Canadian Standards Asso- 
ciation. Send us the sizes of wires you 
are using and we'll gladly mail you free 
samples for testing on your products. 


SEND FOR YOUR SAMPLES, TODAY! 
HEYMAN MANUFACTURING COMPANY 


KENILWORTH 11, NEW JERSEY 






HEY MAN !...Say HEYMAN 
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get good reception 


X SERIES 


TELEPHONE RECORDER 


WRITE FOR 
PRICE FOLDER 
\ CPL-6 





TELEVISION 


The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 
sizes, shapes and contact arrangements there ' . 
is no problem or technical requirement in the 
radio, sound, TV or related fields that cannot 
be met. Cannon plugs are standard on leading 
makes of audio equipment and microphones. 


CANNON ELECTRIC 


Since 1915 


LiL) 





ELECTRIC 
Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre 
sentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. A-118, P.O. Box 75, Lincoln Heights Station, Los 


Angeles 31. California 
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'Men 


in Industry 





Prompted by the continued growth 
of its motor and control manufactur 
ing business, the Reliance Electric & 
Engineering Co. has elevated two 
veteran company engineers, Paul W, 
Arnold and Charles R. Sutherland. 





PAUL W. ARNOLD 


to newly created key positions at the 
company’s headquarters in Cleveland. 
Arnold, formerly executive assistant 
to the sales vice president, becomes 
manager of marketing services. Suth- 
erland, formerly manager of large 
motor engineering, becomes assistant 
chief engineer. 

Arnold joined Reliance in 1927 fol- 
lowing graduation in mechanical en- 
gineering from the University of 
Michigan. Sutherland, who joined Re- 
liance in 1939, is a graduate in 
mechanical engineering of Fenn Col- 
lege from which he also holds a de- 
gree in industrial engineering. Sub- 
sequent study at Case Institute of 
Technology earned him his master’s 
degree in mechanical engineering. 


To raise its expanding electronic 
computer development group to com- 
pany divisional status, Consolidated 
Engineering Corp., Pasadena, Calif., 
has made a number of promotions. 
Selected to head the development, 
production and research activities of 
the Consolidated Electronic Digital 
Computer is James R. Bradburn who 
will become vice president in charge 
of Consolidated’s Computer Division. 
Joseph H. Lancor, Jr., will succeed 
Bradburn as vice president in charge 
of engineering and Walter B. Claus 
will move into the post vacated by 
Lancor as director of Consolidated’s 


ELECTRICAL MANUFACTURING 


JANUARY 


How to Build — 


Long Life 
and Dependability 


...into electrical components 


Engineers at DIAMOND POWER SPECIALTY CORPORA- 
TION had two features in mind when they decided on 
this Image Dissector tube for industrial television. 

They wanted simplicity of operation and they 
wanted dependability. 

They got simplicity by designing a tube with no 
filament or electron gun. It has only three major 
components: (1) its cold cathode face (a film of 
Cesium Antimony having a photosensitivity maxi- 
mum, in the blue region of the visible spectrum, at 
about 20-35 micro-amperes per lumen), (2) electron 
multiplier, (3) accelerator rings. 


They got dependability and assurance of long life 
in the roughest service by making most of the in- 
ternal components of an Inco Nickel Alloy — 
Inconel®. 

Proof that Inconel was a wise choice is the fact 
that the first tubes they manufactured have given 
over four years of service, and are still in use. 

Here’s why most of the internal parts of the tube 
are made of Inconel... 


It’s non-magnetic, even after being cold worked 

It has good drawing characteristics 

It has excellent spot welding characteristics 

It’s less expensive when all costs are considered 

It can be easily kept free of foreign matter to 
avoid gas formation 

It can be easily cleaned and kept clean 

It remains strong and stiff when heated for 
degasification 

All of these contribute materially to long tube 
life and dependability. 

Perhaps Inconel, or another of the Inco Nickel 
Alloys, can lend its useful properties to an electronic 
design or fabrication problem of your own. We'd 
be glad to cooperate, or you may write for “Inco 
Nickel Alloys for Electronic Uses.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


1954 





LIGHT falling on the face of Image Dissector tube of the 
“Utiliscope” closed circuit industrial television, liberates elec- 
trons from the special surface of the photocathode. These are 
multiplied through a series of eleven silver-magnesium cups on 
Inconel holders and increase the signal two to six million times. 
This signal is carried by co-axial cable to the monitor where it 
produces the television picture. 


The success of the tube depends on a nearly perfect vacuum 
and absolute cleanliness and purity of parts within the tube. 
Formation of the multiplier cups (at left) and accelerating 
rings (at right) is precise work. 

All of the tiny parts must be free of any contamination; they 
are immersed in a degreasing solvent, boiled in a detergent and 
annealed under a vacuum before being assembled with gloved 
hands. The electron multiplier alone has over 150 parts which 
are secured by spot welding. The designers found that Inconel 
was the only satisfactory metal for all but a few of the parts 
within the tube. 


Be. 
Inco 


Inco Nickel Alloys 


MONEL® © “R“@® MONEL * “K’'® MONEL * “KR’® MONEL 
“§”"® MONEL * INCONEL® * INCONEL “X’® 

INCONEL “W”® * INCOLOY® * NIMONIC® ALLOYS 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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BURIED, 


AND FORGOTTEN 


SPECIAL 
TRANSFORMERS 
Rador 
Gunfire Control 
Hermetically Sealed 
Plastic Covered 
Cased in rubber 


SEMI-STANDARD 
TRANSFORMERS 
Airport Lighting 
Radio and Electronic 
Transformers and Reactors 
Audio Filters and Reactors 
Low Voltage 
Variable Voltage 


STANDARD 

TRANSFORMERS 
Ignition 
Luminous Tube 
Power Circuit 
Fluorescent Ballasts 
Mercury Vapor Lighting 
industrial Control & Signaling 
Street Lighting 





SOAKED, FROZEN 
/ 


RUBBER ENCASED RUNWAY 
LIGHTING TRANSFORMER 


Case and leads molded as a 
unit—core and coil assembly 
inserted, compound added, 
base vulcanized in place. No 
damaging pressure is applied to 
core at colt assembly. Unit 
has passed Army Air Corps 
tests and is approved by CAA 
under specifications 
L-833, L-834 and L-835. 





LEAVE YOUR PROBLEMS AT 
JEFFERSON—GET TRANSFORMERS 
YOU CAN INSTALL AND FORGET! 
Whether the transformer you want must be buried 


in the earth or inside a machine or electronic device 
is of little consequence. The vital factor is per- 


formance to your specifications regardless of obstacles. 


The skill and resourcefulness of Jefferson Trans- 
former Engineers are available to design transform- 
ers for your specific needs. Special as your problem 
may seem, chances are good that Jefferson Engineers 
have solved it during the 35 years of designing and 
producing millions of transformers for thousands 
of purposes. 

Jefferson is ready to turn out small lots of ex- 
perimental transformers in pilot plant production or 
large numbers in regular production. Complete 
facilities are available for high quality manufacture 
of hermetically sealed transformers which may re- 
quire oil filling, sealing under vacuum, fungus proof- 
ing, five cycle and salt spray testing and other spe- 
cial requirements. Jefferson is equipped to meet 
military specifications such as AN-T-7, MIL-T-27, 


JAN-T-27, AN-E-19, MIL-T-16315A and 
MIL-T-7641. 
JEFFERSON ELECTRIC COMPANY 


Bellwood, Illinois 


Refer to Jefferson Catalog in Sweet's Product 
Design File, or write for jull information. 


Jefferson Transformers 


Transducer Division. Mr. Bradburn 
has served as vice president in charge 
of engineering since 1948. Previously 
he served in engineering and execu- 
tive posts with the General Electric 
Co. and the Eastman Kodak Co. 


Tapped by General Omar N. Brad- 
ley, board chairman, to join the 
Bulova Research Development Labo- 
ratories’ band of “creative thinkers” 
is Brig. Gen. George W. Goddard, 
who is to be the new head of the 
Military and Aerial Photographic Diy, 
Among his achievements: Long-range, 
night, color and_ three-dimensional 
camera processes, now — standard 
equipment in the Air Force; the Le- 
gion of Merit, and the Thurman H. 
Bane Award for his work in low-alti- 
tude, high-speed night photography. 
The Bulova research program to 
which Gen. Goddard will contribute 
has been in the forefront of develop- 
ments in electronic and gyroscopic de- 
vices for the Armed Services. 


The appointment of Dr. O. G. Hay- 
wood, Jr., as manager of engineering 
planning of Sylvania Electric Prod- 
ucts, Inc., has been announced. Dr. 
Haywood will coordinate Sylvania’s 
engineering planning in the fields of 
lighting, radio, electronics, and tele- 
vision, with particular emphasis on 
the long range future of company en- 
gineering. Formerly a colonel in the 
United States Air Force, two years 
ago Dr. Haywood organized the Of- 
fice of Scientific Research of the Air 
Research and Development Com- 
mand in Baltimore, Md., and headed 
the office until his recent resignation. 


James S. Kirpatrick, long with 
Brooks & Perkins, Inc., magnesium 
fabricator in Detroit and currently 
president of the Magnesium Associa- 
tion, has been elected vice president, 
research and development. 


A specialist in input and output 
devices for digital computers has been 
added to the Computing center staff 
at Armour Research Foundation of 
Illinois Institute of Technology, Chi- 
cago, Henry F. Schunk, formerly 
with International Business Machines 
Corp., Poughkeepsie, N. Y., will hold 
the rank of electrical engineer with 
the Foundation. 

A former assistant professor of elec- 
trical engineering at Northwestern 
University also has been appointed 
a full electrical engineer at Armour 
Research, Chicago. Hillard M. Wa- 
chowski, a specialist in microwaves, 
field theory, antennae, and electronics, 
will work with the communications 
and radio-frequency applications sec- 


ELECTRICAL MANUFACTURING 





eee ad 
aC RC aT 


) 


Retaining rings saved material and assembly time on this 
finely made rheostat. They continue to save money both 
for Hardwick Hindle—the manufacturer—and for its cus- 
tomers. 

Looking at this application you may say it was obviously 
a “natural”, but there are literally thousands of cases where 
retaining rings can save as much or more. 

Examine your machines and products to see where the 
use of these inexpensive modern artificial shoulders can 
cut your costs too. 


It is needlessly expensive and wasteful to hold a mecha- 
nism in place with unnecessarily big shoulders or collars, 
or to temporize with small cotter pins etc., ete. 

Let us show you how these high grade steel rings can 
do a thoroughly efficient job, saving money for you as 
well as for your customers. 

More and more applications of retaining rings are being 
made every day. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 
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MILWAUKEE 2, WISCONSIN, U. S. A. 











Plastics and 
Dielectries 


@ A selection of ten feature articles appearing 
in ELecrriIcAL MANUFACTURING on new and 
significant developments in resins and insula- 
tions are brought together in a new 92-page 
combined reprint now available. These ten 
articles plus four shorter articles include spe- 
cific data on properties and applications cover- 
ing all major developments in this field during 
the past three years. A bibliography of over 
80 references to other and earlier articles is also 
included. 


CONTENTS 


Ceramics as Insulators and Dielectrics 
May 1950, page 100 
Behavior of Insulating Materials at 
Radio Frequencies 
July 1951, page 107 
Organoboron High-Temperature Resins 
March 1951, page 113 
Special-Property Insulation Materials 
October 1952, page 144 
Fluorocarbon Resins Appraised 
August 1950, page 76 
Silicone Rubber Emerges as a 
Dielectric Material 
June 1950, page 100 
Cast-Resin Embedments of Circuit Subunits 
and Components 
September 1951, page 103 
Electrical Properties of Glass-Fiber Paper 
August 1951, page 94 
Research Progress in Dielectrics—1952 
December 1952, page 109 
Practical Factors in Applying Insulating 
Varnishes 
December 1949, page 96 


e This 92-page combined reprint includes each article 
in complete form—many of them earlier offered as 
individual reprints. Book is 8% x 11 in., printed on 
heavy paper and saddle stitched. For an annotated list 
of the articles see the bibliography appearing in ELEc- 
TRICAL MANUFACTURING for January 1953, page 208. 


Copies are available at $3.00 each on requests ac- 
companied by remittance. Price includes postage. Send 


orders with remittance, including 3 per cent sales tax 
for New York City deliveries, to the attention of 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


For further information on this and other Combined 
Reprints available see “Feature Article Reprints’ start- 
ing on page 240. 














tion of the Foundation’s electrical 
engineering department. 


N. F. Diederich has been named 
manager of engineering of the Switch- 
board and Control Div. of The Elec- 
tric Products Co. After graduating 
from Case Institute of Technology in 
1932, Mr. Diederich spent 17 years 
with The Clark Controller Co. where 
he last served as manager of engineer- 
ing standards. He has long been 
active in AIEE affairs, having served 
the Cleveland Section as chairman of 
the Motor and Control Group and 
technical chairman ‘of the Technical 
Group Committee. 


Edmond S. Winlund has been ap- 
pointed chief engineer of Gray Re- 
search and Development Co., Inc., 
Manchester, Conn. Formerly asso- 
ciated with Radio Corp. of America 
and Westinghouse Electric Corp. 
Mr. Windlund is experienced in the 
design and application of radio broad- 
cast transmitters, marine radar de- 
vices and dielectric and_ induction 
heating equipment. He is specialist in 
radio and microwave equipment for 
railroads. Gray Research is a subsidi- 
ary of The Gray Mfg. Co. and is a 
manufacturer of television — station 
projection equipment, transcription 
arms and sound effects consoles. 


Clyde F. Curtis has joined The 
Lamb Electric Co., Kent, Ohio, as 
assistant to the president. Since 1948 
he had been an associate of Robert 
Heller & Associates, Inc., manage- 
ment consulting firm. During _ this 
period he spent approximately four 
years serving companies in the elec- 
trical manufacturing industry as a 
management engineer and consultant, 
particularly on fractional-hp motor 
business. 


Lee E. Cuckler has been named 
manager of the engineering depart- 
ment at Fielden Instrument Div., 
Robertshaw Fulton Controls Co., 
Philadelphia. Prior to joining Fielden, 
Mr. Cuckler was head of the textile 
and paper group of the Application 
Engineering Department at Brown 
Instrument Div., Minneapolis-Honey- 
well Regulator Co., from 1943 to 
1952. 


The appointment of S. Sydney 
Minault as chief engineer has been 
announced by the Equipment Divi- 
sion, National Research Corp., Cam- 
bridge, Mass. Mr. Minault has previ- 
ously served as production manager 
and later vice president and general 
manager of Tracerlab, Inc.; chief 
product engineer, camera plant man- 


ager, and later chief engineer of 
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Another new development using 


B. F. Goodrich Chemical » =~: 


J, ~ 


Pierceway Jr. is manufactured by Pierceway Division of Clifton Conduit Co. 
(Tennessee), Inc., 1278 Orgill Ave., Memphis, Tennessee. B. F. Goodrich 


Chemical Company supplies only the Geon plastic. 





More electrical outlets?... A// you need 1s a hammer! 


Handy String of 6 Duplex Outlets Made from Geon Materials 


OU hear this complaint often— 

there aren’t enough outlets to 
take care of electrical appliances, 
power tools or lighting. Pierceway 
Jr., a 6-foot string of duplex outlets 
with copper conductors enclosed in 
a Geon polyvinyl plastic duct strip, 
does the job. 

Pierceway Jr. comes in one pack- 
age ready to install. All you need is a 
hammer and you're in business. For 
when you tack the Geon duct strip to 
wall, baseboard, workbench or beam, 
you have new outlets that are shock- 


proof, fire-resistant and durable. 
The manufacturer of Pierceway Jr. 
knew the versatile qualities of Geon 
polyvinyl plastic were right for the 
job. Geon has excellent electrical and 
physical properties—high dielectric 
strength, resistance to abrasion, does 
not become hard or brittle, resists 
oil, grease and many chemicals. 
The many advantages of Geon ma- 
terials may point up an idea for you 
to improve or develop a product— 
expand markets or open new ones. 
We'll help you select the Geon mate- 


rial best suited to your requirements. 
‘or technical information, please 
write Dept.:GH-1, B. F. Goodrich 
Chemical-Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials 
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HYCAR American rubber e 


GOOD-RITE chemicals and plasticizers e 


HARMON colors 
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START STOP! START STOP! START STOP! START 


STOP! START STOP! START STOP! START STOP! 


minute after minute YEAR AFTER YEAR 


Instantaneous 


Drag-free 


STOPS! STARTS 


() 





with Star-Kimble Brakemotors 


That extra-large brakelining area you see brings a Star-Kimble Brake- 
motor and its connected load to an extra-fast stop—as short as a fifth 
of a second from full speed to standstill if desired. 


And the small air gap contributes to equally fast starts. Brake is released 
the instant motor current is switched on—equipment starts without drag. 


That's the story of a single Star-Kimble stop-start cycle. And the expe- 
rience of user after user proves that Star-Kimble Brakemotors maintain 
the same split-second stops, the same smooth starts, through hundreds of 
thousands of cycles. In reversing service, conventional plugging methods 
with a typical 5 hp motor allow only 3 starts per minute. With a 
Star-Kimble Brakemotor, the figure is boosted to 10! 


Of course, every Star-Kimble Brakemotor is a compact, integral unit 
designed to save space—and give rugged, dependable performance. 
One manufacturer—one responsibility. 







For the full story, write for Bulletin B-501-A 


TAR-KIMBLE 


MOTOR DIVISION 
HLE PRINTING PRESS AND MFG. CO. 


TOP! START STOP! START STOP! START STOP! | 
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Ansco; methods supervisor, and later 
manufacturing engineering superin- 
tendent of Sperry Gyroscope Co. As 
chief engineer Mr. Minault will be 
responsible for the design and engi- 
neering of the NRC line of high 
vacuum equipment, 


More than 100 friends and asso- 
ciates honored Dr. William D., 
Coolidge, of Schenectady, N. Y., for- 
mer vice president and director of 
research for the General Electric Co. 
on the recent occasion of his 80th 
birthday. Dr. Coolidge is noted chief- 
ly for his discovery in 1908 of a 
means of drawing tungsten into lamp 
filament wire. Four large units of 
General Electric which owe their 
present status to Dr. Coolidge’s in- 
ventions, united to honor the scientist 
at Nela Park, Ceveland. They are the 
Lamp Division, Electronics Division, 
X-Ray Department, and Carboloy De- 
partment. Dr. Clyde Williams, direc- 
tor of the Batelle Memorial Institute 
of Columbus, Ohio, was the chief 
speaker. Dr. C. Guy Suits, G-E vice 
president and director of research also 
spoke. 


Isaac F. Kinnard, manager of engi- 
neering for the General Electric Co.'s 
Meter and Instrument Department, 
was awarded an honorary doctor of 
science degree during recent con- 
vocation ceremonies at Queen’s Uni- 
versity, Kingston, Ontario, Canada. 
Dr. Kinnard was honored for his en- 
gineering accomplishments and _ his 
efforts to develop the engineers and 
scientists of the future. Earlier this 
year he was awarded the coveted 
Lamme Medal of the AIEE for his 
outstanding contributions to electrical 
progress. 


Trion, Inc., of McKees Rocks, Pa., 
designers and manufacturers of elec- 
tronic air cleaners, has recently ap- 
pointed George M. Hoffman project 
engineer. His work will consist of 
processing and technical consultation 
on the design of Trion equipment, 
particularly in connection with con- 
tracts with the Department of De- 
fense. Mr. Hoffman was formerly em- 
ployed as assistant chief electrical 
engineer for The Peter F. Loftus 
Corp. and as design engineer for 
Ebasco Services, Inc., of New York. 


Holtzer-Cabot Telephone Equip- 
ment Div. of National Pneumatic Co., 
Inc., and Holtzer-Cabot Divs., Bos- 
ton, Mass., announce the appointment 
of C. H. Achenbach as consulting 
engineer in the development of the 
telephone power equipment. For the 
last 10 years Mr. Achenbach has had 


| 
06 Bloomfield Avenue Bloomfield, New Jersey | charge of power engineering and de- 
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Screw-Fastened Plug 
Method 


Friction-drag must be uni- 
form inthe plunger assembly 
of this fire-extinguisher 
nozzle, But the felt seals 
vary greatly in condition — 
bringing large variations in 
drag, compensated for only 
by careful, slow assembly. 
This design died on the 


NNN 


? Truarc self-locking rings replace threadet 
Save 6¢ per unit, 


Waldes Truare Method 


ia 2 Waldes Truarc rings (series 


5005) easily positioned 
against washer that abuts on 
seal, keep drag on plunger 
uniform, Drag can be care- 
fully controlled by varying 
position of rings. Proper 
pressure secured in speedy 
assembly. Rings need no 





drawing board, 


Ansul Chemical Company’s new 
watertight precision nozzle for their 
dry chemical fire extinguisher replaces 
conventional stainless steel plug with 
two Waldes Truarc Self-Locking Re- 
taining Rings and washer. Rings hold 
entire nozzle packing securely in 
place — keep friction drag of plunger 
uniform, Adjustable in final assembly, 
Truarc rings speed production from 25 
to 60 units per hour. They save 6¢ per 
unit in overall costs, 4” in length. 
Redesign with Waldes Truarc Rings 
and you, too, will save on assembly, 


eee) 


— 
<< 


time, improve product performance, 
facilitate easier servicing of whatever 
you make. 

Wherever you use machined shoul- 
ders, bolts, snap rings, cotter pins, 
there’s a Waldes Truarc Retaining Ring 
designed to do a better job of holding 
parts together. They‘re precision-engi- 
neered... quick and easy to assemble 
and disassemble. They give a never- 
failing grip. Find out what Truarc Rings 
can do for you. Send your blueprints 
to Waldes Truarc engineers. for indi- 
vidual attention, without obligation. 


grooves. 
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WALDES TRUARC RINGS MADE 
THESE SAVINGS POSSIBLE— 


Discarded Design Truare Design 


Parts: 


Cost Per Unit Parts: Cost Per Unit 





2 rings......... .$0.0146 
stainless 


steel plug ae 

Direct Labor $0.0350 | 1 washer........ $0.0280 
$0.1025| $0.0426 
Total savings per unit 

with Truarc Rings $.0599 
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For precision internal grooving and undercutting . .. Waldes Truarc Internal Grooving Tool. 





¥ WALDES 


| SEND FOR NEW CATALOG > 


a , es 
= TRUARL 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
©. 8. PATENTS: 2.302.947; 2.362.948; 2.416.652: 2.420.921: 2.428.341: 2.439.785; 2.441.846; 2.455.165; 


| 
| 
| 
| 
| 
RETAINING RINGS | 
| 
| 


y= ee CE) GS SEES CD Ga ae) ae Ca Ca ay 
| | ; l 
| Sm Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y. i 
| ee Please send me the new Waldes Truarc Retaining Ring j 
IO catalog. EM 016 | 
; (Please print) | 
Name ia obseseaaelipednciaaieiial | 

te | 

a Set Title 
Company wan | 

Business Address sasclosiaiaalanaa | 

City . Zone State — 


2.4803,380: 2.483.303: 2.487.802; 2.487.803; 2.491.306: 2.509.081 AND OTHER PATENTS PENDING. 
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velopment work for the Bell Tele- 
phone Laboratories. He had been as- 
sociated for 38 years with the Bell 
System. 
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THERMOLAIN 
* 


Dr. Harvard L. Hull has been ap- 
pointed vice president and general 


Wee e me eegiiess | 
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STANDARD manager of the research and develop- 

SHAPES ment division of the Capehart-Farns- 

worth Co., a division of International 

for Telephone & Telegraph Corp., Ft. 

HEATING Wayne, Ind. Philo T. Farnsworth, 
DEVICES 


vice president and technical director, 
will continue to be in charge of spe- 
cial research activities. Dr. Hull, who 
has been active in atomic energy 
research since 1943, was director of 
the Argonne National Laboratory’s 
division of remote control engineer- 
ing before joining Capehart. Earlier 
he was director of process improve- 
ment for the Tennessee Eastman 
Corp., Oak Ridge, Tenn. From 1933 
to 1943 Dr. Hull was associated with 
the Sperry Gyroscope Co., Long Is- 
land, where he was variously project 
engineer, research engineer, and di- 
rector of remote control development. 


R. C. Wilson has been named en- 
gineering manager of the newly es- 
tablished Distribution Assemblies De- 
partment of the General Electric Co., 
Plainville, Conn. Mr. Wilson joined 
the former Trumbull Electric Depart- 
ment in 1948 and prior to his recent 
appointment was manager of product 
planning. 





New appointees at William Miller 

Instruments, Inc., Pasadena, Calif., 

tS the call for include George W. Downs, vice presi- 

g dent and chief engineer; Raymond C. 
Olesen, senior development engineer; 


. hn F. Kalbach, devel nt engi- 
valicr heater units 2 oes 








* = neer, and Donald F. Hydrick, indus- 
trial engineer. Responsible for the 
gern: These tapered, hollow cones (9” high) in Cavalier design and construction of vibration 
cote ee electric room heaters are made of Cordierite ceramic and strain measuring instruments, Mr. 
foe ai (STAR THERMOLAIN), a refractory especially Downs is a specialist in the design 
eae designed for this use. Cavalier has found that of electronic and electromechanical 
e: THERMOLAIN provides the exceptional strength and instruments, magnetic amplifiers and 

excellent heat-shock resistance essential for high feedback systems. 

performance of this fine unit. 
rT i : S. Christaldi 
STAR THERMOLAIN is used extensively for all PB panies ilgili ss 
a eatin 9 ently SAIN of the Instrument Division of Allen 
e Mont Laboratories, Inc., Pas- 
only one of many STAR porcelain products that meet ae ms pace eetonged an 
a wide range of requirements. For help on any a ie geetaak teen’ Sok ee 
og ne sri gal ee maneneD nounced. Associated with Du Mont 
sical or a practic ; 


since 1938, Dr. Christaldi’s first duties 
were in the development of cathode- 
| ray tubes and oscillographs. He was 
| appointed chief engineer of the com- 
| pany in 1941, and in 1947 became 


P 0 R C E L Al N C 0 M Pp A N Y | engineering manager of the Instru- 


| ment Division. He was made assistant 
41 Muirhead Avenue + Trenton 9, N. J. | manager of the division in 1952. 
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New Design Compendium on 


Electro-Hydraulic Control 


L, a continuing editorial program reporting developments in 
automatic controls, special attention has been directed during 
recent years to the growing use of integrated electrical- 
hydraulic systems for production machines. These articles have 
discussed control objectives, advantages and limitations of vari- 
ous systems in relation to specific needs, and the design of 
integrated systems. Specific details have been included on com- 
ponents, drives, mechanical layout, motor controls and operator 
stations. 


Ten such articles have appeared in the past five years in this 
continuing program of presenting noteworthy examples of 
progressive design accomplishment. To make these articles 
available to readers of ELECTRICAL MANUFACTURING facing simi- 
lar control problems—particularly where the emphasis is on in- 
creased automaticity—Design Compendium No. 6 has been 
prepared in which the following articles are included in com- 
plete form: 


Electro-Hydraulic Controls Combined in Stretch Forming Machine, 
December 1948. Three independent motor-driven hydraulic sys- 
tems integrated through use of a supervising electrical system. 


Some Machine Tool Control Circuits, May 1949. Three case histories 


demonstrating effective integration of electrical, air and hydraulic 
systems. 


Hydraulic System Programmed Electrically, December 1950. Con- 
trol system for an automatic carton impacker. 


Electrical Controls Automatize Dinnerware-Forming Machine. 
March 1951. Interlocking electrical controls coordinate functions 
of two separate machines employing hydraulic components. 


Starting, Stopping, Reversing Motor Controls, June 1951. Extract 
tells how control problems were solved on large hydraulic presses. 


Automatic Cycle Control of a Cam Grinder, October 1951. Electro- 
hydraulic system provides varying but precisely controlled rate 
of work rotation. 


Coordination of Electrical, Hydraulic, Mechanical Elements of Ma- 
chine Tool Design, May 1952. Parallel hydraulic and electrical 
control diagrams show how systems are integrated in automatic 
machining of transmission cases. 


Centralized Cycle Control for Molding Presses, December 1952. 


How standardized plug-in control] units reduce the cost of electro- 
hydraulic system. 


Steering Servo Uses Magnetic Amplifiers, May 1953. Fail-safe servo 


system with high sensitivity and no overshoot controls hydraulic 
drive. 


What Makes Automation Click, July 1953. Electrical control systems 
that effect mechanical transfer of parts between automatic-cycle 
machines by means of air and hydraulic power. 


Applying Electrical Controls to Dual-Function Hydraulic Circuits, 
September 1953. Case history showing effective use of electro- 
hydraulic circuits as the basis for multi-purpose machines. 
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‘ 
to 56-page compendium includes 
each article in complete form (ex- 


- cept the one extract mentioned) with 


all original illustrations and diagrams. 
Book is 8%x11 in., printed on heavy 
paper and saddle stitched. 


Copies are available at $1.50 each on 
requests accompanied by remittance. 
In quantities of 5 in one shipment, 
$1.00 each; in lots of 25, $0.85 each. 
Prices include postage. Send orders 
with remittance, including 3 per cent 
sales tax for New York City deliveries, 
to the attention of: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 





Other Compendiums 


Available 


No. 1—Applying Magnetic Amplifiers, 
72 pages. $2.00 
Four articles on this subject plus six 
related articles on application to motor 
control; effect of design factors on 
performance; selection of rating, power 
gain and core material for minimum 
size and cost. 


No. 2—Overload Protection for Electric 
Motors, 52 pages. $1.50 
Series of eight feature articles on 

methods for protecting motors and 

other power sources from overload while 
providing short-circuit protection to 
circuits and wiring. 


No. 3—Designing Servomechanism Sys- 
tems, 56 pages. $2.00 
Seven feature articles in a_ series 

covering design of feedback control, 
and four shorter articles on representa- 
tive applications; fundamentals, type 
of systems, amplifiers, transducers and 
mechanical design factors. 


No. 4—Engineering Testing as a De- 
sign Tool, 76 pages. $2.50 
Twelve articles in a planned pro- 

gram covering instrumentation as a 
function of product development; en- 
vironmental testing, sound and vibra- 
tion, measuring non-sinusoidal circuits, 
use of oscilloscope, vacuum tube volt- 
meter and high-speed photography. 


No. 5—Plastics and Dielectric Mate- 
rials, 92 pages. $3.00 
Fourteen articles reporting significant 

developments in new resins and insu- 

lations, plus annotated list of 80 articles 
published in ELecrricAL MANUFAC- 

TURING during the past 8 years; sub- 

jects include fluorocarbons, _ silicone 

rubber, embedments, ceramics, glass- 
fiber paper, high-temperature insulation. 


* 
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Set New Records for 


ulc 1 > 
and LONG LIFE 


oe OF THOUSANDS of Marco Motors are 
operating today in homes, offices and factories. 
They are working quietly in room air conditioners, 
unit heaters, office machines. You are not conscious 
of their presence but pay tribute to the quality and 
good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 
has produced an electrical design that practically elim- 
inates AC hum. Mechanical tolerances are maintained 
constantly. Electronic balancing assures vibration free 
performance. Ingenious Bearing and lubrication system 
assure long, trouble-free life. The long experience in 
the manufacture of shaded pole motors now benefits 
many through our modern production methods. 


New type motor mount eliminates parts and labor in 
assembly of room air conditioner applications. Available 
in various heights as required by your design. 


Write for literature on 


MARCO MOTORS 








Company 


Briefs 





Special Products Division of the 
I-T-E Circuit Breaker Company in 
Philadelphia has moved from the com- 
pany’s main plant to 601 East Erie 
Avenue, Philadelphia 34, where 200,- 
000 sq ft of floor space is available. 
This division is a supplier of jet engine 
and guided missile components, radar 
antennaes, metal TV picture tube 
cones, and other close-tolerance de- 
vices. Space vacated in the main plant 
at 19th and Hamilton Streets will be 
used for expansion of the small air 
circuit breaker division. 


Elco Corporation, 2nd and Glen- 
wood Avenue, Philadelphia, manufac- 
turers of radio, television and elec- 
tronic parts, has set up an additional 
plant in 15,000 sq ft of floor space at 
11th and Cambria, Philadelphia. The 
additional space will be devoted to 
assembly of connectors. 


A new division to produce miniature 
servo and instrument motors and me- 
chanical development apparatus has 
been set up at 625 Main Street, West- 
bury, Long Island, by Servomecha- 
nisms, Inc. This move will consolidate 
all magnetic and electro-mechanical 
operations in one location. 


Expanded facilities for the design 
and development of production tools 
will be provided by Brust Tool Mfg. 
Company in a new plant opened in 
Franklin Park, Illinois, a Chicago 
suburb. The company has specialized 
in the production of tools for the ap- 
pliance, automotive and aircraft in- 
dustries. 


Air Marine Motors, Inc., manufac- 
turers of sub fractional horsepower 
motors, have moved into their new 
factory at 369 Bayview Avenue, 
Amityville, Long Island. 


More than $4,000,000 will be spent 
at the Westinghouse Electric Appli- 
ance Division plant in Springfield, 
Mass., as the first step in an extensive 
expansion program. The entire amount 
will be spent for production equip- 
ment to increase output. No additional 
building construction is planned. Ap- 
pliances produced in this plant are 





fans, food mixers, vacuum cleaners, 
floor polishers, garbage disposal units, 
water coolers, dehumidifiers and bev- _ 
erage dispensers. The manufacture of 


Quality Motors 
ta:lored'' to 


your product at 


ready-made prices 
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For FASTER, EASIER SELLING of Clothes Dryers 


equip with TK Rod-type heating units 


That competitive advantage you are seeking this 
next year could well be the use of TK Rod-type 
heating elements. Granted, they’ll probably cost 
more—and this fact may deter some manufac- 
turers from adopting them. But think of the sales 
pluses you get—for as little as 40 to 50 cents 
added to the cost of your product. 

Your dealers (and their customers, too) will 
sense the extra value ata glance. Ruggedly built, 
compact, free from the hazards of lint, moisture 
and corrosion, TK Rod-type units provide the 
ultimate in electric heating. Best of all, they will 
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last longer, years longer—an important point 
when householders are investing hundreds of 
dollars in an appliance. 

TK Units for DISHWASHERS, Too! 

Sturdily built for long service, 
quickly responsive in opera- 
tion, TK Immersion Units help 
sell your product... help to 
keep it sold thereafter. Write 
today for further details, also 
for any help you may need in 
designing the heating element. 





FERROD “re. company 
Ce ubsidiay yf Sew Coyporidion 


605 N. RIVER ST. * BATAVIA, ILL. + PHONE 6240 











LOW DIELECTRIC ABSORPTION 


45 times less than paper 
capacitors and 25 times 
less than mica capacitors 





Precision 
Circuitry in: 


Electronic Calculators 
and Computers 


Outstanding 
Operating Characteristics 
Insulation resistance 
at +20° C. after three 
minutes charge: 900,- 


000 megohm micro- 
farads 


Servomechanisms 
Timing Devices 
Countless Other Indus- 


trial and Electronic Uses 





Insulation resistance 
at +75° C.: 78,000 
megohm microfarads 















Insulation resistance 
at —75° C.: In ex- 
cess of one million 
megohm microfarads 


Industrial Condenser Corporation’s special- 
ized experience and extensive laboratory fa- 
cilities are available to give you the design 
and engineering experience you need for your 





: : Hida : Change in capaci- 
particular capacitor applications. Don’t fail tance from +25° C. 
to send for Catalog 1117. This catalog gives to —80° C.: +0.76% 





you important finger-tip capacitor data, in- 
cluding performance curves, characteristics 
and typical applications. 





Self time constant 
of 10 mfd. capacitor: 
4800 hours 


Q at 50 kilocycles: 
10,000 








Power Factor at | kc: 
0.00025 


3245 N. California Ave., Chicago 18, Illinois 
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refrigerator units will be transferred 
to the Columbus, Ohio, refrigerator 
plant. 


Allis-Chalmers Manufacturing Com. 
pany has assumed operation of the 
Buda Company, Harvey, Illinois, 
which will be operated as a division of 
Allis-Chalmers. 


Expanding use of multi-directional 
sound systems in new 3-D and wide- 
screen motion picture theatres has led 
the Ampex Corporation, 6915 Farm- 
dale Avenue, North Hollywood, Calif,, 
to set up a subsidiary, the Ampex 
Loudspeaker Company. Speakers are 
being built under license from the 
James B. Lansing Sound Corporation, 


General Electric Company has an- 
nounced discontinuation of the Frac- 
tional Horsepower Motor Department 
and the establishment of four new de- 
partments to take over its operation. 
This reorganization is a further step 
in the company’s decentralization pro- 
gram. The four new departments are: 
General Purpose Component Motor 
Department, with manufacturing op- 
erations at Ft. Wayne, Decatur and 
Linton, Ind., and Lee R. Beard as 
manager of engineering; Hermetic 
Motor Department with plant opera- 
tions at Ft. Wayne and Tiffin, Ohio, 
and Robert W. Snyder as manager of 
engineering; Appliance Motor Depart- 
ment at DeKalb, Ill., with Lowell L. 
Ray as manager of engineering; Spe- 
cialty Component Motor Department 
with all operations concentrated at Ft. 
Wayne but with a new plant now un- 
der construction at Jonesboro, Ark., 
and Irvine E. Ross as manager of en- 
gineering. 


In an expansion move Wagner Elec- 
tric Corporation, 6400 Plymouth Ave- 
nue, St. Louis, Mo., has purchased a 
five-acre tract containing five build- 
ings with 125,000 sq ft of floor space 
adjacent to their present property. 


Thomas & Skinner Steel Products 
Company, Inc., 1114 East 23rd St., 
Indianapolis, Ind., has announced a 
certification service on electrical lami- 
nations by which each shipment will 
be tested and identified with test re- 
sults. Tests are at 50 cycles, 10,000 
gauss with laminations interleaved. 
Data reported include volt-amperes 
per pound and watts per pound. 


The Electronics Division of the 
Diamond Power Specialty Corporation 
has just moved into its new electronics 
laboratory adjacent to the manufac- 
turing plant at Lancaster, Ohio. The 
new building with approximately 30,- 
000 sq ft, is being used for develop- 
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STOCK MOLD 
PARTS 


OF HEAT RESISTANT 
BAKELITE PLASTIC 


Each part illustrated is available in several 




















sizes. Head sizes—shank and shaft sizes are 
interchanged to suit the exacting needs of 


each item in your entire line. 


They are made in standard colors of Black, 
Walnut, Red, Ivory. Special colors and 
branded characters to order. Samples sent 


on request. 


Engineering and Tool Room departments 
competently staffed and equipped to serve 
your special needs may we serve you? 


Write for Complete Catalog The Home of Famous DAKA-WARE Products 












SIMPLEX 
TAA STRIPPERS 


AND CUTTERS 


e CLEAN CUTTING 
e@ PRECISION STRIPPING 








SOL-REX La 
REG. U. S. PAT. OFF. _ 
Miniature Incandescent Lamps 


for all purposes 





e FAST WORKING 
e EASY OPERATING 
The Simplex Model S-30C Wire 


Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator appli- 
cations, with exceptionally long life; is regularly furnished 


with candelabra screw base. Overall size is: 9/16" diam- 
eter, 1-9/16" length. May also be used as a replace- 
ment for the glow-type lamps, especially where greater 
degrees of illumination are required. 


The lamps illustrated above represent only a few of 
the many we now make for industry. Perhaps one of 
our present lamps may be the answer to your lamp 
problem. If not, perhaps we can develop the lamp you 
need. Won’t you consult us on your next job? 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


| 


Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
readjustment is desired. The Model S-30C will ac- 
commodate all cables up to 3%” dia., stripping clean 
without scratching, marring or in any way injuring 
insulation of internal wires (Model S-130) available 
for cable up to 1” diameter also indispensable for 
stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 
Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
peek S eae STAMPINGS SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 
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Only the best in 


electronic control systems— 


means SERVOTIU2CUGNISMS 1. 
“PACKAGED FUNCTIONAL COMPONENTS” 


Electronic control devices are the very 
heart and brains of military aircraft. Reli- 








ability and ease of maintenance are par- 
amount. Servomechanisms Inc. designs 
these qualities into all its products. 


Be sure to visit us at the 
New York IRE Show. 
Booth 740-742 








INC. 
PACKAGED FUNCTIONAL COMPONENTS 


Designed and Produced 
in divisions at El Segundo, Calif. 
ond Westbury, New York. 
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ment and manufacture of wired tele- 
vision and for development of other 
electronic instruments and controls. 


Expanding research and develop. 
ment activities of the General Electric 
Electronics Division have resulted in 
setting up a Laboratories Department 
within the division. The new depart- 
ment will comprise two presently op- 
erating research and development fa- 
cilities, the Electronics Laboratory at 
Syracuse, and the Advanced Elec- 
tronics Center at Cornell University, 
The laboratories are engaged in ad- 
vanced development in both civilian 
and military products including tran- 
sistors, radar, color television, video 
tape recording and automatic assem- 
bly machines. 


Growing demand for strain gage de- 
vices has led Baldwin-Lima-Hamil- 
ton Corporation, Philadelphia 42, to 
construct a new plant for their asso- 
ciate, Ruge deForest, Inc., Cambridge. 
Mass., where general offices, engineer- 
ing and shop facilities will be con- 
solidated. Manufacture of SR-4 
bonded resistance wire strain gages 
will continue at the Eddystone plant. 


The Rajah Company, makers of 
spring terminal posts has moved to 
34 Verona Avenue, Newark 4, New 
Jersey. 


The Bridgeport Brass Company has 
opened a new Sales Office in the Fed- 
eral Square Building in Grand Rapids. 
Michigan, to handle the sales of all 
Bridgeport products, including mill 
products, plumbing, brass goods, cop- 
per water tube and pipe. 


Construction has been started on a 
new engineering building for Bendix 
Aviation Corporation in North Holly- 
wood, California, to accommodate ex- 
pansion of airborne and hydraulic en- 
gineering departments for the Pacific 
Division. The new building is the 
fourth to be built since 1948 to take 
care of the division’s growth. 


General research facilities for the 
Chemical Division of The Borden 
Company will be concentrated in a 
new research laboratory in Philadel- 
phia. Activities will include materials 
evaluation, development of produc- 
tion processes, and technical aid in 
applying new and improved products, 
principally adhesives and plastic mold- 
ing compounds. 


The New England sales office of the 
American Nickeloid Company, Peru, 
Ill., manufacturers of pre-plated 
metals in sheets and coils, has been 
moved from Beverly, Mass., to 250 
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*T.M, Reg. U.S. Pat. Off. 


MAKERS OF THE MOST COMPLETE 





WESTON “| 


Rtrect tea DAP] dda 


lts resistor network uses 


OAS 


The new Weston Inductronic D-C 
Amplifier measures both millivolts 
and microamperes to an accuracy 
previously unheard of. A product 
of Weston Electrical Instrument 
Corp., Newark, N. J. 


BOT Ctl SIE ti lala) 
Network (Actual size) 
is wound with D-H 
Manganin wire to 
achieve a high 
degree of stability 
with extreme 
accuracy. 


HIGH STABILITY and ACCURACY = 


When it’s millivolts or microamperes you are 
measuring, you talk-in terms of accuracy in 
the order of 0.1%. Here is the most accurate 
measuring instrument yet developed — the 
Weston Inductronic D-C Amplifier. This amaz- 
ing instrument makes potential measurements 
down to microvolts, current measurements to 
fractions of a microampere. 


By using this 200 kc frequency shift amplifier 
in connection with thermocouples, radiation 
receivers, bolometers, strain gages, pressure 
transducers, resistance thermometers, photo- 
cells, ionization gages, etc., related physical 
quantities can be measured with speed and 
accuracy far superior to any other method 
previously known. 


The amplifying system is essentially an auto- 
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matic potentiometer, wherein an output cur- 
rent is maintained in balance against the input 
through a method of accurately adjusted re- 
sistors determining the balanced ratio of out- 
put to input. With a high gain in the amplifica- 
tion of error unbalance, the accuracy of ampli- 
fication ratio is of course dependent almost 
entirely upon the stability and precision of the 
resistor network. 

For this most exacting function Weston uses 
Driver-Harris MANGANIN, an alloy of such 
fixed stability that maximum change in resist- 
ance between 15°C. and 35°C. is less than 15 
parts per million per degree Centigrade. 


If fixed stability and constant resistance under 
normally variable operating conditions are 
“musts” in your resistor designs, let us have 
your specifications. We'll gladly put at your 
disposal 50 years of alloy manufacturing 
experience to help solve your problem. 


Sole producers of world-famous Nichrome* 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Louisville 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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RUGGED RACKS...TO DO A 
cm RUGGED JOB! 


CHROME 


SP RVEIMUNEIR 


3/16 HEAVY DUTY 
Peres TRANSMITTER RACKS 
eae FOR 19” AND 30” 

RACK PANELS 


Premier “Heavy-Duty” 

Mh) a Transmitter Racks are built to 
permet withstand the greatest 
weights, vibrations or shocks 
—they’re built to take it! 
18’° AND 24” DEEP 
Available in 8 Sizes 
SUPPLIED WITH OR 
WITHOUT LOUVRES AT 
THE SAME PRICE! 



















COMPLETELY 


TAPPED 
12/24 ON 


UNIVERSAL 
SPACINGS 


#12 GAUGE 
STEEL 


SEND FOR 
FREE CATALOG 


DSN BT aE Bae ee eee hs 
REN VA ENE PRECISION BUILT ting ca 
3160 WEBSTER AVENUE + BRONX 67, NEW YORK 





¢. Fetione Ses a 


@ Among the feature articles scheduled to appear in 
coming issues . . . evaluation of methods for testing 
Hermetic Motors . . . survey of available Motor Brush 
Materials and their application factors .. . review of 
Silicone Rubber as a dielectric material . . . test data 
on performance of High-Frequency Cores at elevated 
temperatures modern practice in Switchgear 
Wiring . . . review of Miniature Bearings and their 
fields of use . . . more about Human Engineering in 


Product Design . . . also the development story behind 


the new Hoover Washer for small apartments. 
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Boylston Street, Boston 16, Mass., in 
order to provide a more accessible 
location. 


Men and women of General Electric 
joined together at each plant on Octo- 
ber 15 to commemorate the 75th an- 
niversary of the founding of the com- 
pany by Thomas A. Edison and 
thirteen associates. It was announced 
that there are now 226,000 General 
Electric employees, working in 13] 
plants in 100 cities and 24 states. In 
commenting on the future, president 
Cordiner predicted that the electrical 
manufacturing industry will produce 
as much electrical equipment in the 
next 10 years as it has in the past 75 
years. 


Ground was broken recently for an 
addition to Stromberg-Carlson’s elec- 
tronics engineering building which 
will triple the size of the facilities for 
the engineering department. This 
move was made in preparation for the 
company’s expected development in 
the general electronics business 
through research being carried on by 
Electronic Control Systems, Inc., the 
new affiliate in Los Angeles. Engineer- 
ing development and design work in 
immediate prospect, according to C. 
W. Finnigan, Chief Electronics Engi- 
neer, is in radar, communications, and 
transistor circuits. 


Seaboard Coil Spring Division, new- 
est addition to Associated Spring Cor- 
poration, has moved to a new plant at 
15001 S. Broadway, Gardena, a sec- 
tion of Los Angeles county. New 
buildings totaling 90,000 sq ft incor- 
porate a hot-wound spring department 
in addition to the regular types. 


Ground has been broken for a mod- 
ern plant for Waldom Electronics, 
Inc., at 4621 West 53rd Street in Chi- 
cago. The new plant will double their 
capacity for electronic components, 
nameplates and hardware. 


A midwestern sales office has been 
opened in Chicago by The Polymer 
Corporation of Pennsylvania, Reading, 
Pa. 


A new engineering section respon- 
sible for development, design and test 
programs involving equipment for 
nuclear power plants has been an- 
nounced by Westinghouse Electric 
Corporation. 


Pennsylvania Peerless Corp., Potts- 
ville, Pa., has just opened a new plant 
specifically designed for the manufac- 
ture of special production equipment 
incorporating boring, drilling, tapping, 
and milling operations, running the 
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Specify A A BALLS 






they MO i as 


* Deep Hardened and Tempered Carbon Steel — 
equal to Tool Steel in hardness. 


¢ Shock Resistant — Efficient under High Load 
Factors. 


* Uniformly Accurate — fitted to 
the most exacting Civilian and 
Military requirements. 


WRITE FOR CATALOG-MANUAL 


ABBOTT BALL COMPANY 
ailroad Place, Hartford 10, Conn. 


WAXES 
~~~. COMPOUNDS 


~ 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 


components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


Let us help you with your engineering 
problems. 
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> FM TYPE 


(Actual Size) 


Double gold-alloy contact points are 
standard; single gold-alloy, platinum 
or silver (Ye”) points available on 
specification. Over-all dimensions 
1'346” x 254” x 144”. Mounting dia- 
gram shown below. Weight 1.6 oz. 


PM TYPE 


(Actual Size) 


MIDGET TYPE 


> RELAYS 


~ Designed to pack a 


maximum of switching 
into a minimum of 
space. Any combination 
of pile-ups to a total of 
14 is available. 


These relays are highly 
sensitive with excellent 
stability characteristics. 
They are particularly 
suited to use in counting 
chains or pulsing cir- 
cuits, where they operate 
up to 100 steps per 
second without suppres- 
sors. 


Same as the FM type, except 
that it carries a 250 watt power 
type ‘‘snap-action” transfer 
switch. Because of the high speed 
of the North Midget, its break 
action is faster than a spring- 
loaded switch, and less subject to 
arcing. Also available with 
double-pole, double-throw con- 
tacts. Dimensions and mounting 
diagram same as FM Relay shown 
below. Weight 1.8 oz. 









MANUFACTURING COMPANY| 


Originators of ALL RELAY 
Systems of Automatic Switching 


531 South Market Street, Galion, Ohio, U.S.A. 
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PYLE-NATIONAL 


Male Body 


Rubber Grommett 


Compression 
Nut b 


FLEXIBLE 
— CORDS 
& CABLES 





Protect electrical equipment and 
keep maintenance cost down! 
Pyle accurately-cut tapered threads 
and tapered rubber bushings pre- 
vent strain on terminal connections 
and prevent moisture or dirt from 
entering wiring compartments or 
mechanism enclosures. 

Available in a variety of styles and 
sizes including types with hexagon 
nipple for anchoring in sheet metal 
panels, etc. 

Sold nationally through electrical 
distributors. Write today for Bulletin. 


THE 
PYLE-NATIONAL 
COMPANY 


SIL ee 


1388 N. Kostner Ave. Chicago 51, Ill. 
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range from automatic transfer ma- 
chines down to single-end hydraulic- 
feed trunnions. 


High-speed computation — services 
employing the Burroughs Laboratory 
Computer—Model I, are now available 
to other organizations according to an 
announcement from the Philadelphia 
Research Center of the Burroughs 
Corporation, 511 N. Broad St., Phila- 
delphia 23. An expanded program- 
ming staff is available to outside 
groups wishing to evaluate the use of 
electronic digital computers. The 
equipment available incorporates mag- 
netic drum memory systems, punched 
paper tape input and output facilities, 
photoelectric read-in, and extensive 
checking circuits. 


The Onondaga Pottery Company, 
Syracuse, New York, announces the 
formation of an Electronics Division 
for commercial production of ceramic 
capacitors and printed resistor-capaci- 
tor circuits. 


Under an agreement recently an- 
nounced by Thomas A. Edison, Incor- 
porated Instrument Division located 
in West Orange, New Jersey, a license 
has been acquired to operate under all 
of the patent rights of the Interna- 
tional Electronics Company, with the 
power to grant licenses to others, in 
various fields of magnetic recording. 





Bibliography 
Magnetic Amplifiers 


FrRoM THE 30 references on the de- 
sign and application of magnetic am- 
plifiers appearing in ELecTricau 
MANUFACTURING during the past six 
years, the following eleven articles 
have been selected for the enlarged 
second edition of Design Compen- 
dium 1A on “Applying Magnetic Am- 
plifiers,” announced on page 248 in 
this issue. 


Printing Press Control with Magnetic 
Amplifier, August 1950, page 83. 
Shunt-wound d-c motors are oper- 
ated off ignitron rectifiers in which 
firing point is governed by a satur- 
able reactor phase-shift device to 
give speeds from inching to basic 
speed. 


Magnetic Amplifier Control for Pack- 
aged Drives, January 1951, page 
115. Armature current feedback 
compensates for IR drop in arma- 
ture circuit. 


Ratings and Performance Data for 
Simple Saturable Reactors, March 


1951, page 94. Effect on perform. 
ance of load resistance and power 
factor, control ampere turns and 
range, line voltage and frequency; 
practical procedure to follow to 
obtain the best combination of 
rating, power gain and core mate- 
rial. 


Modes of Operation for Simple Satur- 


able Reactors, April 1951, page 
112. Three regions of operation 
considered: proportional, — satura- 


tion, and exciting curent region; 
limitations of possible magnetic ar- 
rangements and electrical circuits 
discussed as an aid in selecting 
components, 


Performance of Saturable Reactors 
with External Feedback and with 
Self-Saturation, August 1951, page 
106. How output power gain is 
increased by use of a feedback cir- 
cuit employing a_ half-wave rec- 
tifier in series with output windings. 


Modes of Operation of Self-Saturating 
Magnetic Amplifiers, September 
1951, page 92. An example is 
worked out using approximate for- 
mulas for calculating operating 
voltage, output current at satura- 
tion, time constant and control 
ampere-turns; effect of rectifier 
quality and core material evaluated. 


Magnetic Amplifier Definitions, July 
1952, page 88. Concise summary of 
primary features, operating char- 
acteristics and basic circuits; ap- 
proximate costs tabulated. 


High-Speed Magnetic Amplifier, No- 
vember 1952, page 98. New circuit 
with a l-cycle response time uses 
standard power rectifiers and un- 
matched cores; basic circuit dis- 
cussed; typical design worked out. 


Evaluation of Core Materials for Mag- 
netic Amplifiers, January 1953, 
page 68; February, page 124. Basic 
design data for magnetic amplifier 
cores; influence of shape, method of 
fabrication, wave shape, tempera- 
ture;experimental circuit for obtain- 
ing a control curve, and effect of 
design factors on shape of curve. 


Steering Servo Uses Magnetic Am- 
plifiers, May 1953, page 130. Ac- 
tuator motor controlled by mag- 
netic amplifier; error signal supplied 
by steering wheel potentiometer. 


Biased Rectifiers Applied to Magnetic 
Amplifiers, August 1953, page 136. 
How substantial savings are ob- 
tained on d-c controls by using 
biased rectifiers as relays to bring 
magnetic amplifier into play only 
when control action is needed. 
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BRAZE 
HARDENED 
PARTS 
SAFELY... 

with EASV-FLO 


With EASY-FLO — the low-temperature 
silver brazing alloy — you can braze parts 
that have been hardened, without 
appreciably affecting their hardness. That’s 
because EASY-FLO’s low brazing 
temperature, plus its remarkably fast 
penetration the instant this temperature 

is reached, greatly reduce the amount of 
heat and the heating time required. 





By using copper bars as “chill bars” to help 
dissipate the heat, you can make doubly 
sure of preserving the hardness of the parts. 


HERE’S AN EXAMPLE 


a hardened steel part of a ticket vending 
machine, brazed for the General Register 
Corp. by Salkover Metal Processing of 


New York, Inc., Long Island City, N. Y., FIND OUT WHAT EASY-FLO BRAZING 
metal joining specialists. WILL DO FOR YOU 


BULLETIN 20 gives full details about the remarkable 
metal joining strength, speed and economy manufac- 
turers everywhere are getting with EASY-FLO low- 
temperature silver alloy brazing. Write for a copy today. 


errr re . WA 
SE HANDY & HARMAN 
OSA General Offices: 82 Fulton St., New York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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MAGNETICS inc. 
OFFERS 


\) performance - 
quaranteed 


MAGNETIC 
LAMINATIONS 












PREMIUM LAMINATIONS 
AT STANDARD PRICES 


Boost production and slash costs with 
Performance-Guaranteed Magnetic 
Laminations, offered only by Mag- 
netics, Inc. Burr-free and flat, made 
from all commercially available high 
permeability magnetic materials, pre- 
mium performance is guaranteed by 
skilled heat treatment, including dry 
hydrogen anneal when necessary. 
And they cost no more! 


PROGRESSIVE TUNGSTEN CARBIDE 
and HI-CARBON, HI-CHROME DIES 


All tooling facilities for any require- 
ment enable Magnetics, Inc. to meet 
your every need, including rapid 
qvotation on special dies. 


free 
ENGINEERING SERVICE 


Write for Catalog ML-100 


Ee 
MAGIETICS inc. 


eas 


Dept.EM-5 BUTLER, PA. 
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Abstract and Comment 





How Engineers View Management 


THE AVERAGE YOUNG ENGINEER of 
1954 is looking for security rather 
than glamour. He wants security both 
for today and for the years to come. 
Above all else, he wants to retain 
his professional standing, but he is 
more interested in a continuing and 
adequate pay check than he is in 
braving the pitfalls of the jungle or 
arctic frosts. He would rather plug 
along at a less romantic job with 
good chances of advancement than 
fight mosquitos to build a Panama 
Canal. 

This attitude of the 1954 engineer 
is brought into focus by the report 
on a nationwide survey just published 
in Washington by the Professional 
Engineers Conference Board for In- 
dustry, in cooperation with the Na- 
tional Society of Professional Engi- 
neers. 

The report, entitled “How to At- 
tract and Hold Engineering Talent,” 
is the result of a survey in which 200 
industrial employers of engineers and 
1400 engineers participated. The sur- 
vey was designed to provide manage- 
ment with a blueprint on how to 
create a climate in which engineers 
can work happily and effectively in 
an employee capacity. 

Third of a series intended to aid 
industry to better utilize its engineer- 
ing manpower, the survey brought to 
light many prevalent and basic faults 
in engineer-management relationships, 
but should point the way toward re- 
lieving the friction which has been 
holding the engineer back from the 
achievement of his full effectiveness 
in industry. 

Among other things it showed that 
45 per cent of the engineers in in- 
dustry are not satisfied today with 
the size of their pay checks: that 34 
per cent of them do not feel that 
their prospects for advancement are 
good; that more than half of them 
do not know whether their employers 
are satisfied with their work. and that 
38 per cent of them feel that their 
companies are not making effective 
use of their training and ability. 

It showed too that approximately 
40 per cent of all the engineers in 
industry are discontented with two 
or more important aspects of their 
jobs, a serious matter at a time when 
industry is clamoring for more and 
more engineers to fill jobs created by 


today’s tremendous industrial expan- 
sion and by the ever-increasing tech- 
nological complexity of manufacturing 
processes. 

Although the report shows that the 
labor turnover among engineers in 
most industrial concerns is lower than 
the average for all employees, and al- 
though a majority of the engineers 
themselves indicated a typical reluct- 
ance to change jobs except under ex- 
treme provocation, the widespread 
discontent among so large a group 
of professional employees, coupled 
with a strong indication of a growing 
trend toward unionization, pointed to 
a danger which the profession cannot 
well ignore.°® 


Increased Number Favor Unions 


Of the 1400 engineers who re- 
sponded to the questionnaire, 34 per 
cent said they felt that they would 
benefit by membership in a collective 
bargaining organization—a significant 
increase since a similar survey was 
made five years ago, when the com- 
parable figure was a mere 5 per cent. 

And an even greater number (66 
per cent) said they believed their 
interests would be strengthened by 
membership in a non-bargaining or- 
ganization, although many of the re- 
spondents pointed out that such an 
organization frequently is the first step 
toward outright unionization. 

The results of the survey gave clear 
warning to industry and to the pro- 
fessional societies that steps must be 
taken quickly, if the engineer’s hard- 
won public recognition as a_profes- 
sional is to be maintained. The report 
not only emphasizes the problem, but 
also points to some possible solutions; 
to methods of achieving a greater 
harmony and community of purpose 
between the engineer and his em- 
ployer, and of strengthening the for- 
mer’s attitudes of professionalism. 

In probing into the engineers’ edu- 
cational backgrounds the — survey 
showed that 62 per cent of the em- 
ployer group felt that their engineer 
employees were inadequately _pre- 
pared in college to meet the tasks 
which lay ahead of them in industry; 
to this, 28 per cent of the engineers 
themselves agreed. 

A cross-analysis of many of the 36 


*For a list of earlier articles on this subject see 
November 1952, page 302 
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Silty Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
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PLASTISOL INSULATION | oT “— Bending Material up to Ye” 


for Molding, Extruding or Dipping 
can be specifically compounded 
to produce these advantages: 





HAND OPERATED 
MODEL 


® Ease of molding or coating °® Good aging properties 
® Low temperature flexibility © Good outdoor durability 
© Resists most acids and alkalis © Good flame resistance 
Resistance to oil and grease. 


For full details write to the Stanley Chemical 
Co., 61 Berlin Street, East Berlin, Connecticut. 
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questions to which they were asked 
to respond showed that from this 
group came a very large percentage 
of the unhappy engineers—those who 
weren't quite sure how the boss felt 
about their work, who didn’t think 
their prospects with the company 
were too rosy, and who in many ways 
exhibited a feeling of inadequacy. 

It was made quite clear that some- 
thing should be done about the cur- 
riculums of many of our engineering 
schools . . . that engineers should be 
required to carry more English, and 
social studies and the “humanities” 

. that, in short, those schools which 
have narrowed their curriculums to 
exclude, or dismiss with a modicum 
attention, nearly everything, apart 
from purely vocational work, had 
better start turning out not merely 
engineers, but educated engineers. 

Other needs indicated in the report 
are: 

1. Readjustment of salary scales to 
provide more equitable compensation 
for the engineer who has been in 
industry for a number of years and 
who now finds that the pay raises 
arent coming as fast as might have 
been indicated by the fat starting 
salaries. 

2. A new approach to campus re- 
cruiting, with a more realistic pres- 
entation of the industrial facts of life 
to the job candidate, who today fre- 
quently is “oversold” on the job and 
soon loses interest. 


3. Differentiation in personnel pol- 
icies as they apply to engineers and 
to non-professional employees. (60 
per cent of the employers said they 
treated all employees the same.) 


4. Encouragement by management 
of engineer participation in such 
prestige activities as writing and lec- 
turing on technical subjects and par- 
ticipation in professional society and 
community affairs. 

5. Improvement of engineer-man- 
agement communications, both up- 
ward and downward, as recommended 
in Executive Research Survey No. 1: 
“How to Improve Engineering-Man- 
agement Communications.” 


6. Increased employment of sup- 
porting, sub-professional personnel for 
routine assignments to relieve engi- 
neers for purely engineering work, 
as recommended in Executive Re- 
search Survey No. 2: “How to Im- 
prove Utilization of Engineering Man- 
power.” 

The Executive Research Survey re- 
ports are available from the Profes- 
sional Engineers Conference Board 
for Industry, 1121 Fifteenth St., 
N.W., Washington 5, D. C., at $2 
per copy to non-members and $1 per 
copy to members of the Society. 0 00 
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New ALNICO 5Cb* has 5.70 
million energy product nominal 


A new permanent magnet alloy 
— with the highest energy product 
of any Alnico—has been devel- 
oped by Thomas & Skinner re- 
search engineers. With an energy 
5.70 x 10° Bd Hd nom- 
inal, the new alloy—5Cb—has a 
residual flux density of 13,300 and 


a coercive force of 650. 


product of 


Composition of new Alnico 5Cb 
includes aluminum, cobalt, cop- 
per and iron (like other Alnico 
grades)—plus T&S-added colum- 
bium. It is the addition of this 
relatively rare element that gives 
Alnico 5Cb the stability necessary 
to provide consistently high mag- 


netic values. 
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Graph shows typical demagnetization and energy product curve of new T&S 
Alnico 5Cb. This new alloy offers an energy product of 5.70 million nominal, and 
through the addition of columbium has greater stability with consistently high 


magnetic values. 


Applicable to all designs now 
utilizing the magnetic properties 
of any Alnico grade, Alnico 5Cb 
adds the advantage of increased 
gap flux density. Immediate bene- 
fit to present meter and motor 
applications, for example, is cor- 


responding increase in torque. 


Whatever your design problem 
—microphones, meters, klystrons, 
radar, magnetic pickups, speakers 


—the answer may be the new 


PAT. PEND. 


T&S Alnico 5Cb. For detailed in- 
formation, write today for Bulle- 
tin 1253. 


Specialists in Magnetic Materials 


a oaaall 
Tr 


WOES) UTI Ca 


aS A 





1114 EAST 23rd 
INDIANAPOLIS, INDIANA 


ELECTRICAL MANUFACTURING 





fli >=~ 


They needed a plastic that was 
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Molder, Prolon Plastics, Florence, Mass. 


KOPPERS POLYSTYRENES 


Type 3 General Purpose ERE is aG.E. All-Purpose Portable would like to get qualified engineering 
Type 7 Ss Fan, winner of the Home Safety, advice about the specific Koppers Poly- 
aa ae seen Home Fashion and Industrial Design styrene that will help make your product 
e 8 ighest Heat Distortion ° ° ° . = 
I Temperature Awards. The plastic housing is light better and help you lower your produc- 
of H ac ° . . . 
MC-185 Water Absorption Rate | weight, attractively colored and tion costs, call or write your nearest 
MC-301 High impact, improved smoothly finished for easy cleaning. | Koppers Office. 
— And because of its dimensional stabil- 
MC-305 High Impact, Easy Flow tay Polvs 3 cca Color requirements ? 
MC-309 High Impact, Highest ity, Koppers Polystyrene 31 permits an f 
eat Distortion ‘ ¥* : é ‘“ ° alee 
MC-40] Medium Impact, exact fit of the housing ane em. Koppers booklet “Color in Plastics 
fect tee | Whatever your plastic requirements shows how the science of color engineer- 
MC-405 Medium Impact, you can depend on Koppers Polystyrene. ing is used in the manufacture of Kop- 
asy Flow ? 
MC-409 Medium Impact, Highest | Koppers makes ten types of polysty- pers Polystyrenes. Write for your free 


Heat Distortion 
Temperature 


renes, each one for a specific job. If you 


| KOPPERS 


ct on “ Bttunp op 


‘S* Guaranteed by 
Good Housekeeping 
Xior 


* 
« 
45 aoveansto WE 


Ww 


copy today. 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


® 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-14, PITTSBURGH 19, PENNSYLVANIA 
SALES OFFICES: NEW YORK * BOSTON © PHILADELPHIA * ATLANTA * CHICAGO * DETROIT * LOS ANGELES 


JANUARY 1954 


291 








STILL MORE WAYS TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 





An upset kaurl 
adds only slightly to 
the heading cost, 
but a cross knurl 
requires an extra 
operation. 

























An inexpensive 
fluted shoulder 
usually will serve 
the same purpose as 
ears which require 
an extra hand fed 
operation. 








Full length 
threading on studs 
up to 2” long is less 
expensive than short 
thread rolled on 
each end 














To facilitate riveting, 
a spot produced 
in heading will 
sometimes be as 
satisfactory as a 
more costly drilled 
hole. 


ia 


CROSS SECTION 






of this and of previously pub- 
lished charts are available on 
request for use in drafting and 
purchasing departments. 





MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 





WRITE FOR 
OUR CATALOG 
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Metal Statisties 





The long U.S.-Chile copper stalemate seemed at 
an end as Chile accepted a 30¢ price for copper. 
This development was a harbinger of lower copper 
prices, promising a larger flow of metal in the 
next month. Meanwhile lead and zine markets 
remained static as domestic mines continued in 
trouble; the only sign of relief: drop in imports. 
On the other hand, aluminum was slated to hit 
an all-time peak in 1953 and markets were hold- 
ing up. The U.S. Government in a report found 
that current metal supplies were adequate to meet 
consumer needs. 


COPPER. The Chilean Senate accepted bids of U.S. 
copper buyers at 30.00¢, delivered Connecticut Valley 
thus bringing to an end the long stalemate on copper 
between Chile and the U.S. Initial sales were ru- 
mored to be small but this was expected to be 
remedied in the coming weeks. However, negotiations 
for the sale of the 120,000 tons of copper which 
Chile has been holding as surplus and which have 
been slated for the U.S. Government stockpile are 
still broken off but are expected to be resumed by 
the end of December or the beginning of January. 

Result of these developments is expected to be a 
lower price for copper. When Chile begins to unloose 
its production (which has been held off the market) 
it may be portend a drop of 2¢ to 3¢ a lb. While this 
may not come immediately, experts predict that it 
will come eventually. There are also sharp differences 
on how much the price will drop with some industry 
factors asserting that it may be more than 2¢ to 3¢ 
and others indicating that it will not be that much. 

If there was any doubt that the supply situation 
would gather momentum, the settling of the strike 
at the Chilean properties of Anaconda and Kennecott 
copper was another sign that there would be more 
than sufficient tonnage available. 

The market situation showed no particular change 
in the past month. The three producers held to 30¢ 
delivered Valley, although Phelps-Dodge announced 
that it would commence quoting copper on a straight 
delivered basis to all consuming points in the U.S. 
beginning in January. P-D therefore was following 
the uniform price method already adopted by Kenne- 
cott. Anaconda, however, as well as the small pro- 
ducers still adheres to the Valley price basis and adds 
a differential for deliveries elsewhere. The custom 
smelter continue to quote at 29.50¢. del. Valley. 

Domestic consumption of refined copper in October 
was 116,259 tons, as compared with 111,805 tons in 
September, a gain of 4,454 tons. Stocks of refined 
copper in the hands of producers and fabricators at 
the end of October amounted to 436,394 tons, OF 
about 5,000 tons higher than in the previous month. 

Meanwhile, the Commerce Department has _ re- 
vealed that shipments of copper products in 1953 


ELECTRICAL MANUFACTURING 


t¢ 


a © 


e 2 


—_ > 


| =n wy sj] = 5S 


— 


a as Ocha FCC Clee lee lO 


totaled some 5.1 billion lbs., or about 200,000,000 
over the 1952 figure. Officials attributed this increase 
to the resumption of the use of copper and copper- 
base alloy products in the production of civilian goods 
which offset the cut in requirements of copper prod- 
ucts for military programs. 


ALUMINUM. The year 1953 will be a peak year as 
far as aluminuin shipments are coneerned. The Com- 
merce Department reported that aluminum shipments 
in 53 will hit an all-time record of 3.4 billion lb or 
700 million lb more than the total shipped in 1952. 
This does not include shipments made to the national 
stockpile. The Government officials attributed the 
high level of shipments in 53 to expanded use of 
aluminum in civilian products, pointing out that use of 
ly less than it was a year ago. 

Aluminum shipments in the third quarter, how- 
ever, dipped slightly due to cautious buying as well 
as to seasonal factors but it was expected that follow- 
ing inventory adjustments, demand would turn up. 
Primary aluminum production in the U.S. in 1953 
is expected to reach an all-time high of 2.5 billion Ibs, 
as against 1.8 billion lbs in 52. Actually, utilization 
of aluminum is on the increase. Some say that use 
has been retarded because of unavailability of the 
metal and that increasing availability may lead to 
even wider use in the coming years. 

The market situation in primary aluminum during 
the past month was steady with the price unchanged 
at 21.50¢ a |b for 30-lb ingot 99% plus. However, 
prices for secondary and scrap aluminum slid down 
during the month. 


LEAD AND ZINC. The troubles besetting the do- 
mestic lead and zinc mine industry showed little sign 
of being alleviated during the past month despite the 
encouraging news that imports were declining. The 
U.S. Smelting, Refining & Mining Co. in mid-Decem- 
ber reported that because of excessively low prices 
for lead and zinc and the uncertain outlook, it has 
closed its Bayard, N.M. property which is primarily 
a zinc producer. Other lead and zinc producers are 
also pretty much in the dumps. All this led one lead- 
ing metal spokesman who opposes tariffs to propose 
that if the national interest requires aid to the do- 
mestic lead and zinc mines then the soundest ap- 
proach would be that of a direct subsidy. However, 
there is much disagreement on this subject. 

The only bright spot is the reported decline in 
imports. September figures show that imports of slab 
zinc into the U.S. were down some 6000 tons while 
lead imports dropped around 34,000 tons making 
September the smallest import month of 1953. 

Zinc statistics for November were somewhat more 
favorable, showing a drop in production and an in- 
crease in unfilled orders on producers’ books. On the 
other hand, smaller shipments were noted and stocks 
rose. November slab zinc output was 75,830 tons, 
as against 84,031 tons, the smallest for any month 
since September 1951. A further cut in production 
in December was anticipated. Consumption (domestic 
shipments ) was 63,616 tons or 1854 tons less than in 
October. Stocks totaled 165,563 tons, up 7146 tons. 
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TRANSFORMER’S 
dependability for control 


@ Avoid future trouble in your equipment by 
specifying STANDARD Control Transformers for your electrical 
equipment. They're more compactly built to your exact require- 
ments with plenty of reserve capacity to assure accurate 
operating efficiency. 


Consult us today about your particular problem. Our 30 
years of experience in designing and building transformers for 
every class of service will mean new economies and greater 
dependability for you. 


Shown here are a few of the 
many different types of control 
transformers manufactured by 
Standard in either large or small 
quantities. 





Write for literature today 
OFFICES IN PRINCIPAL CITIES 
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WARREN, OHIO 
(EXCLUSIVELY DESIGNERS AND MANUFACTURERS OF TRANSFORMERS) 
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The Tough Jobs go t° 


mtabeiatee 
variable speed drives 





most for the money 


@ ULTIMATE in SIMPLICITY and COMPACT- 
NESS — only the Graham is a straight line 
extension of a standard induction motor — or 
available without motor. 

@ UNLIMITED SPEED RANGE — from any de- 
sired maximum speed to zero, including reverse 
if wanted without stopping motor. 

@ UNMATCHED ACCURACY — of speed set- 
ting and resetting and speed holding. 

@ NO PERISHABLE PARTS — such as belts or 
tubes, requiring periodic replacement. 

@ PROVED PERFORMANCE — Fifteen years 
satisfactory use as standard equipment. 


@ LOW COST — a better job for less money. 


Prompt Delivery on Standard Models 


GRAHAM TRANSMISSIONS, INC. 
Dept. EM, Menomonee Falls, Wis. 


, 
~— reliable variable speed drive made 
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Smelters’ stocks of lead totaled 186,414 tons on 
November 1, a gain of 1360 tons. The market for 
lead showed a bit more stability as reports of heavier 
foreign demand gained currency toward the middle 
of December. 

Meanwhile, the price situation was unchanged, with 
zinc quoted at 10.00¢ a lb for Prime Western grade, 
f.o.b. East St. Louis and the price of lead held at 
13.50¢ a lb New York. 


TIN. The tin market zigzagged this past month, de- 
clining on rumors of conferences abroad to set a price 
on the metal and strengthening on the news that the 
United Nations Tin Conference had set a minimum 
tin price of 80¢ per Ib and a maximum of $1.10 a Jb. 
The agreement would set up an International Tin 
Council with headquarters in London. It would estab- 
lish a buffer stock and fix a floor price of £ 640 and 
a ceiling of £ 880. These prices could be revised if 
necessary. The buffer stock would consist of up to 
25,000 tons of tin metal contributed by producer 
countries. 

What the actual effect will be on the domestic tin 
market was still not clear but prices reacted with 
firmness to the news. On December 10, for example, 
prompt tin at N.Y. was 86.25¢; on November 6, it 
was 82.50¢. 


MISCELLANEOUS METALS—Magnesium. Produc- 
tion of primary magnesium ingot totaled 6341 tons 
in October, as against 6076 in September. Shipments 
of magnesium wrought products were 705 tons in 
October, compared with 627 tons in September. The 
price of commercially pure magnesium metal was 
27.00¢ a lb f.0.b. Freeport, Tex. 


Cadmium. Production of metallic cadmium in Sep- 
tember was 4 per cent below that of August. Total 
output was 766,000 lbs compared with 802,000 lbs in 
August. Stocks climbed to a new high, increasing 
107,000 lbs during the month to reach 2,295,000 lbs. 
The price remained at $2 a lb. 

Cobalt. Consumption of cobalt in September re- 
versed a downward trend that had persisted for four 
consecutive months, reaching 904,890 Ibs, an increase 
of 39 per cent over August. Production of cobalt 
metal in September rose 7 per cent over August. The 
price was maintained at $2.60 per lb. 

Antimony. The price of antimony was cut 6.00¢ 
a lb to the basis of 28.50¢ a Ib in the R.M.M. brand, 
in bulk, f.o.b. Laredo, Tex. The reduction came on 
November 27 and was the first decline in price since 
November 1952 when the price dropped 4.50¢ a Ib. 

Molybdenum. A decrease in production of molyb- 
denum concentrates in September interrupted the 
steady increase in output which had characterized 
prior months of 1953, Domestic production of molyb- 
denum dropped 9 per cent and consumption declined 
14 per cent. Shipments of molybdenum in concen- 
trates comprised 2,641,000 Ibs to domestic destinations 
and 531,000 lbs for export. The price held at $3 a ton. 


Nickel. The Government this month open-ended 
exports of certain nickel products, including nickel 
metal in bars, nickel alloy metal in bars, etc. Market- 
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Find out how you can usé pressure sensitive tape write Permacel Tape Corporation, New Brunswick, N. J. 
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| AT LOW TOOL COST! 


- Save money with Rogan’s 
stock molds modified to 


Rogan’s stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements. 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs. 


ROGAN BROTHERS 
8027 N. Monticello + Skokie, Ill. 
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Take-off problem? TRY ANGLgear 


Ss 


Photograph courtesy Doughnut Corporation of America 


D. C. A. engineers needed a right-angle power take-off 
for the table drive in this semi-automatic doughnut 
cutter. Custom-made take-offs would have been expensive 
ANGLgear was tried, and its small 
filled the bill. 

ANGLgears are rated up to 1 hp at 1800 rpm. Both 
models are made with 1.1 gear ratio and with 2 or 3-way 


and unwieldy. 
size, plus high capacity, 


shaft extensions. See your local distributor or write us. 





ACCESSORIES CORPORATION 
1414 Chestnut Avenue, Hillside 5, New Jersev 
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wise, there was no change in metallic nickel which 
held at 60.00¢ a lb. 


STEEL. The big dip in steel seems to be in the mak. 
ing. Steel buyers are cautious and actual purchases 
are sliding off. Inventories are large and big consum- 
ers are delaying buying, at least until after the new 
year. Some companies are lowering prices or are 
offering other concessions to buyers. And steel pro- 
duction is rolling under the 90 per cent rated capacity 
level and going lower as the year draws to a close, — 
However, there are some who say that steel pro- 
duction will be good in the first quarter of 1954 and 
perhaps better than it was in the last quarter of 1958, 
They indicate that open-hearth production is high 
and that the drop has been in electric furnace output 
due to the weakness in alloy and stainless steels. 
One of the barometers of the steel situation is scrap 
prices which have dropped drastically and are still 
falling. Following a mild pickup in late October, 
prices went on the skid. Mills have cancelled orders 
and have greatly limited scrap buying. Oo oO 0 





Reference-Voltage Circuits 


For Automatie Controls 


(Continued from page 103) 


ary of T1, will be saturated over the range of applied 
voltage for which constant output voltage is desired. 
When the a-c voltage is applied and increases in am- 
plitude, the division of voltage between the two trans- 
formers changes and causes the secondary voltages to 
become nearly equal, as shown in Fig. 14(b). Voltage 
sources featuring such magnetic regulation are capable 
of maintaining the output voltage constant to +1 
per cent with variations in applied voltage of + 15 
per cent. The capacitor C is inserted in the secondary 
circuit of the transformer T2 to improve this regulation. 

Magnetic principles are also applied to the non- 
linear circuit shown in Fig. 15 for voltage regulation. 
(10) This reference source includes a reactor Li con- 
nected in series with an inductive-capacitive loop 
consisting of L2 and C in parallel. A second winding 
Ls is wound on the core of coil Li to compensate for 
the voltage drop through that reactor resulting from 
the load current. When the input voltage is low, the 
current through the capacitor C is much larger than 
that through the coil of reactor Le. This is so because 
the voltage-current relationship for a capacitor is 
linear while that for an iron-core reactor is not, since 
it is related to conditions of saturation. Thus, for low 
currents the reactor is unsaturated and its reactance 
is high. The resulting capacitive current causes a drop 
through Li which adds to the input voltage. Should 
the input voltage increase, the rise in the saturation 
of the core of reactor Le causes the difference in the 
magnitudes of the inductive and capacitive currents 
to become smaller. The drop across Li is now subtrac- 
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>“Power Packs. 


Features: 


hermetically sealed 


tubes can be replaced 
in the field 


(A) 5 KV, 5 ma (B) 30 KV, 1 ma SMALL SIZE 


(C) 15 KV, 5 ma (D) 30 KV. 5 ma Standard power packs are available from stock to 
: : meet the requirements of most manufacturers. 
These units are representative of our complete stand- Special power packs can be designed to conform 


ard power pack line, 14 different units ranging from to unusual electrical and mechanical specifica- 
2,000 to 75,000 Volts. tions. 


We invite your inquiries. Ask for our complete catalog on your company letterhead. 


} es Yg e Plastic Film Capacitors 
astic apacitors, nc. e High Voltage Power Packs 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS e Pulse Forming Matworks 





ANNOUNCING 


that we now manufacture and sell 





have working pressures 
range as high as 3000 psi. 
Specifically designed for 
remote push button control 
of hydraulic systems, as 
well as for the handling of 
any non-corrosive fluids. 
| Poppet construction elim- 
inates leakage. Impreg- 


make Set Screw & Mfg. Co. 
your No. 1 source of supply for 
self-locking set screws. The re- 
cent addition of Offset Type Self- 
Locking Set Screws to our own 
widely successful ZIP-GRIP* 
and NU-CUP Self-Locking 
designs gives you a complete 
Self-Locking Set Screw range 


or F Y Now, more than ever, you 


> nated coils are oil and moisture resistant. Unit can be ; for solving vibration problems. 
; mounted in any position. Available in 110-220 A.C me Setko Offset Self-Locking Set 
: ° Screws are particularly suited 
> i semeenessene in =e oe screws are ——— 

. . . eir locking action results from springing or offset- 
7 Write for illustrated circular J. ‘ ting the sections on both sides, parallel with slot. 


Write for new catalog sheet on Setko Offset Self- 
Locking Set Screws. 


*Pat. Pending 
@B ror FREE CATALOG 


Simply write your name 
ve wy and address on margin 
of this page, tear out 
&DAfg Co and mail today. 
e 7 
112 Main St., Bartlett, Ill. (Chicago suburb) 
We Specialize in Solving Puzzling Set Screw Problems 


725 CUSTER AVENUE 
EVANSTON, ILLINOIS 
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Cycles as 
thermostat 


Cuts out 
at over 
temperature 






Stays out until 
manually reset 


Combines temperature control with single pole 
switch. Current is automatically cut off and 
switch is locked in open position if tempera- 
ture at any dial setting, through any cause, 
exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. 
Switch remains open until closed by manual 
reset button. Design permits mounting control 
in any one of four positions. Standard size 
bulbs and capillary tube lengths give great 
flexibility to meet required heat ranges and 
installation needs. In direct or reverse acting 
models. Write for Catalog. 















Kohortshaw Fulton 


CONTROLS COMPANY 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 


tive and compensates for the rise in input voltage. By 
proper proportioning of the values of Li, Lz and C, 
the output voltage may be kept within narrow limits. 

The saturable reactor and the magnetic amplifier 
have become prominent in voltage regulation circuits, 
Both of these incorporate load coils, the impedance of 
which is a function of the d-c current through the 
control coils wound on the same cores. The common 
procedure used in regulator circuits is to take a signal 
that is proportional to the output and feed it back to 
the control coil. The control coil varies the impedance 
of the load coil to compensate for any fluctuations in 
output voltage or current. ooo 
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the various temperature classes as there exists no basis 
for establishing such a classification and as the conditions 
for using the insulators on the various electric machines 
are not very well known to the committee. The lists 
should be drawn up by those who are familiar with the 
way the machines work. 

A lively discussion ensued regarding the reply to be 
given to TC-2. The majority of the members of TC-15 
were of the opinion that the committee’s role consists in 
elaborating the testing methods to be made with the in- 
sulator itself, amongst others the proper methods for 
determining the effects of increased temperature on the 
mechanical and dielectric qualities of an insulator. It was 
felt that this was the point to begin. When these methods 
are established, it will be possible to determine the tem- 
perature resistance of each material and, consequently, to 
establish a classification of insulators on a secure basis. 

The Swiss delegation has pointed out that this was 
indeed an entirely negative reply. The testing methods 
will not be adopted by TC-15 for many years and the 
laboratory tests have no relative value. It is on the machine 
itself or on parts of machines that the tests should be 
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made which, of course, is outside the activities of TC-15, 
Besides, the characteristics of the insulators are generally 
known and the testing methods adapted by TC-15 would 
not contribute any very new information. 

The Swiss delegation holds that there would be a 
certain interest in drawing up a handbook covering the 
principal insulating materials in which their specific prop- 
erties would be described, amongst others their behavior 
under heat. Such a work does not exist. It would be of 
particular value to manufacturers of electrically operated 
equipment. It would have to be drawn up in such a way 
as to enable TC-2 to establish the list of insulating mate- 
rials for each temperature class. The delegation believes 
that TC-15 should undertake this work, whilst it realizes 
perfectly the scope and the difficulties, but also the 
practical value. ; 

It was finally decided that the Swiss delegation to 
TC-15 would try to bring about such a handbook and 
that they would take pains to present to TC-15 the 
initial work done on the project within about one year, 
It would be necessary first to set up a list of the insulators 
that should be included, then establish a classification, 
finally draw up for each of them or certain groups of them 
a list with the specific electrical, mechanical, thermal and 
chemical properties. 

This work has just been undertaken by TC-15 which 
is trying to finish it in as few years as possible. The in- 
vestigations carried out in the USA by different commit- 
tees of the AIEE and ASTM for evaluating the thermal 
resistance of insulating materials on electric machines will 
be an extremely valuable help. 

G. de Senarclens, Chairman of the Swiss Delegation TC-15 
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